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STIFLING OR STIMULATING— THE ROLE OF 
GENE PATENTS IN RESEARCH AND GE- 
NETIC TESTING 


TUESDAY, OCTOBER 30, 2007 

House of Representatives, 

Subcommittee on Courts, the Internet, 

AND Intellectual Property, 
Committee on the Judiciary, 

Washington, DC. 

The Subcommittee met, pursuant to notice, at 2:14 p.m., in Room 
2237, Rayburn House Office Building, the Honorable Howard L. 
Berman (Chairman of the Subcommittee) presiding. 

Present: Representatives Berman, Watt, Lofgren, Coble, and 
Issa. 

Staff present: Shanna Winters, Subcommittee Majority Chief 
Counsel; Eric Garduno, Majority Counsel; Blaine Merritt, Minority 
Counsel; and Rosalind Jackson, Professional Staff Member. 

Mr. Berman. Good afternoon. The hearing of the Subcommittee 
on Courts, the Internet, and Intellectual Property will come to 
order. 

I would like to begin by welcoming everyone to this hearing, “Sti- 
fling or Stimulating — The Role of Gene Patents in Research and 
Genetic Testing.” 

I noticed a couple of days ago that George Bush, when he was 
talking about President Putin and some of the problems in Russia, 
he said that in terms of whether or not it is possible to reprogram 
the kind of basic Russian DNA, which is used to centralized au- 
thority, that is hard to do, and so I would first like to know if there 
is a patent for an authoritarian gene, and how does it express 
itself, and can it be licensed? [Laughter.] 

Scientific knowledge concerning genes has expanded considerably 
in the last half-century since James Watson and Francis Crick put 
forth their discovery of DNA. 

We know now that genes are the blueprints of all living things. 
I am told that genes are chemical instructions stored in our cells 
that tell our bodies to grow bones, make blood, repair damaged 
skin, and perform tens of thousands of other functions. 

Efforts to map the human genome, like the Human Genome 
Project headed by NIH, have allowed us to identify specific genes, 
determine their function, and harness their usefulness. As a result, 
we have been able to produce therapies to alleviate human suf- 
fering, such as insulin, develop tests to determine susceptibility to 

( 1 ) 



2 


diseases, like Alzheimer’s and breast cancer, and create wholly new 
organisms, like cancer mice and pesticide-resistant plants. 

Many attribute this success to the incentives provided by the pat- 
ent system. Given the robust nature of the commercialization of 
biotechnology research, it is fair to say that patents have done 
their job in promoting new inventions in this field. However, there 
are those that have raised concerns about the impact of providing 
exclusivity for patents on genes. 

For some, genes are thought of as products of nature and, thus, 
should not be patentable subject matter. However, the courts have 
long held that compositions of matter isolated and purified from 
their natural state are worthy of patent protection. This principle 
was made clearly applicable to living matter like genes in the Su- 
preme Court’s Diamond v. Chakrabarty decision. 

For some, gene patents should require a more rigorous review. 
The USPTO revised their examination guidelines for gene pat- 
enting in 2001, which strengthened utility requirements so that a 
gene could no longer be patented based on uses like being good for 
landfill. 

But while the 2001 guidelines tightened patentability require- 
ments, some continue to argue that many gene patents are still 
issued for uses that are speculative and unproven. 

If the quality of gene patents remain a problem, stricter utility 
standards requiring more concrete uses may be called for. However, 
any lingering quality issues surrounding how gene inventions are 
examined could very well be impacted by the recent KSR v. Teleflex 
decision. 

I know at least one of our witnesses will be speaking to that 
issue. 

Still, others fear that gene patents will be used to hinder re- 
search. They argue that if patent thickets were to form, it would 
become too costly or too troublesome for researchers to license the 
patented inventions they need, forcing them to abandon their re- 
search. There is anecdotal information that supports this notion 
that researchers have discontinued research pursuits because of 
the threat of lawsuits by gene patent holders. However, there is 
also data that suggests just the opposite, that gene patents have 
had little impact on basic research. 

A recent survey by the National Academy of Sciences found that 
in biomedical research, “There is a lack of substantial evidence for 
a patent thicket or a patent blocking problem,” primarily because 
researchers are not very concerned about patents being enforced 
against them. However, the report went on to say that this non- 
chalant attitude was based on the assumption by many researchers 
that they qualify for a robust research use exception, which many 
believe was eliminated by the 2002 Madey v. Duke decision. 

Regardless, it might only take one major victory against a uni- 
versity to create a real and substantial chilling effect. As such, we 
may need to examine the effects or necessity of a clear research use 
exception. 

Finally, for some, opposition to gene patents is a matter of prin- 
ciple. They point out that patents on genetic tests is harming pa- 
tient access to and stunting improvement of these tests. It is rea- 
soned that since most insurance providers do not provide coverage 
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for genetic tests, the patent markup can price tests out of reach for 
many patients. 

In addition, some claim that gene patents have heen asserted in 
order to prevent others from improving possibly inaccurate genetic 
tests and identifying whether these are even applicable to certain 
population subgroups. 

While I firmly support a patent holder’s right to charge what the 
market will bear for his invention, using a patent to block efforts 
that check the efficacy of such tests borders on the realm of patent 
misuse and may constitute anti-competitive practices. 

Patents are meant to encourage technological progress. Thus, it 
is antithetical to the patent system for companies to use their pat- 
ents to freeze a technology at a particular stage of development. 

But is that what is happening? Are the practices of a few un- 
fairly coloring all gene patents in a negative light? Are complaints 
related to gene patents based more on how they are being used in- 
stead of what is being patented? 

We need to examine the role gene patents play in stimulating or 
stifling research in genetic testing. It is my hope that this hearing 
will help us answer these and many other underlying questions. 

It is now my pleasure to recognize my friend and colleague, the 
distinguished Ranking minority Member of the Subcommittee, 
Howard Coble, for his opening statement. 

[The prepared statement of Mr. Berman follows:] 

Prepared Statement of the Honorable Howard L. Berman, a Representative 

IN Congress from the State of California, and Chairman, Subcommittee on 

Courts, the Internet, and Intellectual Property 

Scientific knowledge concerning genes has expanded considerably in the last half 
century since James Watson and Francis Crick put forth their discovery of DNA. 
We now know that genes are the blueprints of all living things. Efforts to map the 
human genome like the Human Genome Project headed by NIH has allowed us to 
identify specific genes, determine their function, and harness their usefulness. As 
a result we have been able to produce therapies to alleviate human suffering such 
as insulin, develop tests to determine susceptibility to diseases like Alzheimer’s and 
breast cancer, and create wholly new organisms like “cancer mice” and pesticide re- 
sistant plants. 

Many attribute this success to the incentives provided by the patent system. 
Given the robust nature of the commercialization of biotechnology research, it’s fair 
to say that patents have done their job in promoting new inventions in this field. 
However, there are those that have raised concerns about the impact of providing 
exclusivity for patents on genes. 

For some, genes are thought of as products of nature and thus should not be pat- 
entable subject matter. However, the courts have long held that compositions of 
matter isolated and purified from their natural state are worthy of patent protec- 
tion. This principle was made clearly applicable to living matter like genes thanks 
to the Supreme Court’s Diamond v. Chakrabarty decision. 

For some, gene patents should require a more rigorous review. The USPTO re- 
vised their examination guidelines for gene patenting in 2001, which strengthened 
utility requirements so that a gene could no longer be patented based on uses like 
being “good for landfill.” But, while the 2001 guidelines tightened patentability re- 
quirements, some continue to argue that many gene patents are still issued for uses 
that are speculative and unproven. If the quality of gene patents remains a problem, 
stricter utility standards requiring more concrete uses may be called for. However, 
any lingering quality issues surrounding how gene inventions are examined could 
very well be impacted by the recent KSR v. Tel^ex decision. 

Still others fear that gene patents will be used to hinder research. They argue 
that if patent thickets were to form, it could become too costly or too troublesome 
for researchers to license the patented inventions they need, forcing them to aban- 
don their research. There is anecdotal information that supports this notion that re- 
searchers have discontinued research pursuits because of the threat of lawsuits by 
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gene patent holders. However, there is also data that suggests just the opposite; 
that gene patents have had little impact on basic research. 

A recent survey by the National Academy of Sciences found that in biomedical re- 
search, there is a “lack of substantial evidence for a patent thicket or a patent block- 
ing problem” primarily because researchers aren’t very concerned about patents 
being enforced against them. However, the report went on to say that this non- 
chalant attitude was based on the assumption by many researchers that they qual- 
ify for a robust research use exception, which many believe was eliminated in the 
2002 Madey v. Duke decision. Regardless, it might only take one major victory 
against a university to create a real and substantial chilling effect. As such, we may 
need to examine the effects or necessity of a clear research use exception. 

Finally, for some, opposition to gene patents is a matter of principle. They point 
out that patents on genetic tests is harming patient access to, and stunting improve- 
ments of, these tests. First, it is reasoned that since most insurance providers do 
not provide coverage for genetic tests, the patent mark-up can price tests out of 
reach for many patients. In addition, some claim that gene patents have been as- 
serted in order to prevent others from improving possibly inaccurate genetic tests 
and identifying whether the tests are even applicable to certain population sub- 
groups. While I firmly support a patent holder’s right to charge what the market 
will bare for his invention, using a patent to block efforts that check the efficacy 
of such tests borders on the realm of patent misuse and may constitute anti-com- 
petitive practices. 

Patents are meant to encourage technical progress — thus, it is antithetical to the 
patent system for companies to use their patents to freeze a technology at a par- 
ticular stage of development. But is that what is happening? Are the practices of 
a few unfairly coloring all gene patents in a negative light? Are complaints related 
to gene patents based more on how they are being used instead of what is being 
patented? We need to examine the role gene patents play in stimulating or stifling 
research and genetic testing. It is my hope that this hearing will help us answer 
these and many other underlying questions. 

Mr. Coble. Thank you, Mr. Chairman and ladies and gentlemen. 

This is a good hearing topic, Mr. Chairman, in large part because 
the subject matter lends itself oftentimes to misrepresentation. 

At the outset, it seems to me that an inventor whose application 
satisfies the requirements for gene patent is not trying to patent 
“life” or personal DNA chemistry in violation of the 13th amend- 
ment. The inventor’s ultimate goal is to develop a protein-based 
drug, a diagnostic test, or a therapeutic modality that will improve 
public health, if not save lives. 

I, therefore, hope the Subcommittee will collectively acknowledge 
after this hearing that gene patenting is a legitimate part of our 
patent system. It is a thriving component, it seems to me, of our 
knowledge-based economy. More importantly, gene patents ulti- 
mately contribute to the health and welfare of the American people 
and patients all over the world. 

The National Institutes of Health is the world’s largest agency 
for conducting basic medical and biological research with a budget 
in excess of $28 billion, but the pharmaceutical and biotech indus- 
tries devote more than $50 billion annually to research. The proc- 
ess of identifying a DNA sequence through clinical testing and 
manufacturing of an FDA-approved drug may cost the patent hold- 
er in excess of a billion dollars, yet only a third of all drugs ever 
generate revenues sufficient to cover those costs, and the great ma- 
jority, I am told, Mr. Chairman, of the biotech companies do not 
realize a profit. 

Mr. Chairman, you did a very good, masterful job, I will say, in 
negotiating the recently passed Patent Reform Act of 2007, but one 
thing we learned while debating that legislation is that different 
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industries employ different business models. They use the patent 
system in various and sundry ways. 

American biotech companies are more reliant on the Patent Act 
than any other industry. While a few biotech companies are large, 
most are smaller and lack the internal financing resources to sub- 
sidize their drug research and development. This is especially true 
of small start-up companies whose valuation is an exclusive func- 
tion of their patent portfolios. 

At our hearing today, the witnesses and the Subcommittee will 
explore some legitimate topics associated with gene patents. Are 
gene patents an impediment to university research? Do they inhibit 
competition and limit patient access to diagnostic testing? Should 
the Government exercise march-in rights to promote greater test- 
ing and research? 

I look forward to the testimonies of our witnesses today on these 
and other issues. 

And, in conclusion, Mr. Chairman, on March the 14 of 2000, 
about 4 months before you and I were involved in a Subcommittee 
on this very issue, at a hearing — gene patents, as you know, make 
inventions — I remember President Clinton and Prime Minster Blair 
issued a joint statement on the human genome. They said that all 
genes in the human body should be made freely available to sci- 
entists everywhere, and some interpreted that as an announcement 
of new Government policy that genes could not be patented. 

Then the biotech industry, of course, experienced bad difficulty, 
losing several billion dollars and, the following day, the White 
House released another statement emphasizing that the Adminis- 
tration supported the patenting of genes. 

I guess the moral of the story, Mr. Chairman, is to proceed cau- 
tiously and deliberately, and you have a good reputation of doing 
that, and I think I do, too. 

This is a good topic for an oversight hearing, but I think we must 
exercise great care about legislating in this area, lest possibly im- 
portant industry and compromised public health could result. 

Thank you, Mr. Chairman. 

[The prepared statement of Mr. Coble follows:] 

Prepared Statement of the Honorable Howard Coble, a Representative in 

Congress from the State of North Carolina, and Ranking Member, Sub- 
committee ON Courts, the Internet, and Intellectual Property 

Thank you, Mr. Chairman. 

This is a good hearing topic, in large part because the subject matter lends itself 
to misrepresentation. At the outset, let’s be clear that an inventor whose application 
satisfies the requirements for a gene patent isn’t tr 3 ring to patent “life” or personal 
DNA chemistry in violation of the 13th Amendment. The inventor’s ultimate goal 
is to develop a protein-based drug, a diagnostic test, or a therapeutic modality that 
will improve public health if not save lives. 

I therefore hope the Subcommittee will collectively acknowledge after this hearing 
that gene patenting is a legitimate part of our patent system. It is a thriving compo- 
nent of our knowledge-based economy. More importantly, gene patents ultimately 
contribute to the health and welfare of the American people and patients all over 
the world. 

The National Institutes of Health is the world’s largest agency for conducting 
basic medical and biological research, with a budget in excess of $28 billion. But 
the pharmaceutical and biotech industries devote more than $60 billion annually to 
research. The process of identifying a DNA sequence through clinical testing and 
manufacturing of an FDA-approved drug may cost the patent holder north of one- 
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billion dollars. Yet only a third of all drugs ever generate revenue sufficient to cover 
their costs. And the great majority of biotech companies do not turn a profit. 

Mr. Chairman, you did an outstanding job of negotiating House passage of the 
“Patent Reform Act of 2007.” One thing we learned while debating the legislation 
is that different industries employ different business models that use the patent sys- 
tem in different ways. American hiotech companies are more reliant on the Patent 
Act than any other industry. While a few biotech companies are large, most are 
much smaller and lack the internal financing resources to subsidize their drug re- 
search and development. This is especially true of small start-up companies, whose 
valuation is an exclusive function of their patent portfolios. 

At our hearing today, the witnesses and the Subcommittee will explore some le- 
gitimate topics associated with gene patents. Are gene patents an impediment to 
university research? Do they inhibit competition and limit patient access to diag- 
nostic testing? Should the government exercise “march-in” rights to promote greater 
testing and research? I look forward to the testimony of our witnesses today on 
these and other issues. 

But I conclude with a cautionary tale. On March 14, 2000, about four months be- 
fore I chaired a Subcommittee hearing on gene patents and genomic inventions. 
President Clinton and Prime Minister Blair issued a joint statement on the human 
genome. They said that all genes in the human body “should be made freely avail- 
able to scientists everywhere,” implying the announcement of a new government 
policy that genes could not be patented. The biotech industry promptly crashed, los- 
ing more than $40 billion in market capitalization. The following day the White 
House released another statement emphasizing that the Administration supported 
the patenting of genes. 

The moral of the story, Mr. Chairman, is to proceed cautiously and deliberately. 
This is a good topic for an oversight hearing. But we must exercise great care about 
legislating in this area, lest we wreck an important industry and compromise public 
health. 

That concludes my statement, Mr. Chairman. 

Mr. Berman. Thank you, Mr. Coble. 

I am wondering whether the asset value of the companies went 
back up by $2 billion on that next day when he said that because, 
if it had, I can say anything now and correct it tomorrow. 

Mr. Coble. And I am not sure I can answer that. [Laughter.] 

Mr. Berman. I now will introduce a very distinguished panel of 
witnesses. 

Lawrence Sung is Director of the Intellectual Property law pro- 
gram at the University of Maryland School of Law. He is a partner 
in the Washington, D.C., office of Dewey & LeBouef, where he spe- 
cializes in biotechnology, medical device, and pharmaceutical pat- 
ent litigation and counseling. Additionally, he serves as a consult- 
ant to the National Human Genome Research Institute and as 
Chair for Intellectual Property for the National Research Council. 
Professor Sung earned a Ph.D. in microbiology from the U.S. De- 
partment of Defense Uniformed Services University of the Health 
Sciences and a J.D. from American University’s Washington Col- 
lege of Law. 

John Soderstrom is the Managing Director of the Office of Coop- 
erative Research at Yale University, where he is responsible for 
managing the university’s intellectual property portfolio, executing 
commercialization strategies and developing spinoff ventures. His 
posture has allowed him to participate in the formation of more 
than 25 new start-up companies, many in the biotechnology sector. 
Prior to joining Yale, Dr. Soderstrom was the director of program 
development for Oak Ridge National Laboratory. Dr. Soderstrom is 
also President-Elect of the Association of University Technology 
Managers. Dr. Soderstrom received his Ph.D. from Northwestern 
University. 
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And I might point out we have had no less than the President 
of Yale University testifying on patent issues several times in the 
past few years. 

Marc Grodman is founder of Bio-Reference Laboratories, the 
largest clinical laboratory operating in the Northeast. In addition 
to being a major regional laboratory, Bio-Reference Laboratories 
also provides national services in informatics and genomics. Dr. 
Grodman is also an Assistant Professor of clinical medicine at Co- 
lumbia University’s College of Physicians and Surgeons. Dr. 
Grodman received his B.A. from the University of Pennsylvania, 
his M.D. from Columbia University, and attended Harvard Univer- 
sity’s Kennedy School of Government. 

Jeffrey Kushan is a Partner with Sidley & Austin, where he 
serves as Practice Group Chair for the firm’s D.C. office. Mr. 
Kushan focuses his practice on Hatch-Waxman patent litigation, 
patent appeals and proceedings, patent portfolio reviews, and he 
represents clients, including trade associations, on domestic and 
international patent policy matters. He is testifying today on behalf 
of the Biotechnology Industry Organization. Before entering private 
practice, Mr. Kushan worked in Government as a patent examiner, 
in various policy advisory positions at the USPTO, and as an IP 
negotiator at the USTR. Mr. Kushan received his M.A. in chem- 
istry from the University of North Carolina at Chapel Hill and his 
J.D. from George Washington University. 

Gentlemen, it is really an honor to have you all here today. Your 
written statements will be made part of the record, in their en- 
tirety. I would ask you, if you would be willing to, to summarize 
your testimony in 5 minutes or less, and to stay within the time, 
there is a timing light at the table. When 1 minute remains, the 
light will switch from green to yellow, and then red when then 5 
minutes are up. 

We are glad to have you here. 

Dr. Sung? 

TESTIMONY OF LAWRENCE M. SUNG, J.D., Ph.D., LAW SCHOOL 

PROFESSOR AND INTELLECTUAL PROPERTY LAW PROGRAM 

DIRECTOR, UNIVERSITY OF MARYLAND, SCHOOL OF LAW, 

BALTIMORE, MD 

Mr. Sung. My charge during our brief time is relatively modest. 
I am not here to represent an organization, nor am I here to press 
an agenda. Rather, I hope to help inform your deliberations on 
gene patenting with insights about the nature of patent protections 
for genomic inventions and also to describe some available options 
that might assist in effectuating the particular balance between 
patent exclusivity and public access you ultimately deem appro- 
priate. 

These may not be actual answers to the question of gene pat- 
enting, but then, as you know, what law professors do best is to 
answer a question by raising more questions. 

This Subcommittee has had the benefit of hearings focusing on 
the state of the patent system and on the possibility of patent re- 
form legislation. I will not revisit these general principles of the 
patent system, but instead address some of the distinctions of gene 
patenting, three in particular. 
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First, patenting genomic inventions is different because the un- 
derlying technology is different. Metaphorically speaking, in the 
physical sciences, if one dedicates her career to climbing the high- 
est mountain, then on that day she can be confident that she has 
seen all there is to see. By contrast in the biological sciences, once 
you summit the highest mountain, only then do you see that there 
are other mountains you have never seen before. The science in 
this field is fluid, and this creates an inherent tension with the pat- 
ent system which, like other systems of legal rights, depends upon 
static definition. Gene patents defy this type of containment. 

Second, genes are simply something that we have a sense should 
be part of the public common. That the subject matter might fit 
within the legal standards of what is patentable does not nec- 
essarily change the fact that many are left feeling that something 
is just not right about treating genetic information as property. 

Third, the temporal distortion that exists between the time one 
files a patent application and the time the courts adjudicate those 
patent rights seems even greater when dealing with gene patents. 
Sometimes decades separate these two events, and when courts 
make pronouncements today about what was a fledgling technology 
20 years ago, that does not sit well with a public that sees foremost 
what is at stake today. 

Now the state of gene patenting has seen significant evolution. 
When technology developed to allow rapid gene sequencing to 
occur, patent claims began being filed in hordes, what some called 
the patent gold rush, but, like most gold rushes, virtually all of the 
claims were speculative and the prospect of great wealth became 
illusory. 

The Patent Office wisely issued a moratorium on examination 
until setting forth revised standards of utility in written descrip- 
tion that could be applied more sensibly to patent claims to DNA 
fragments known as expressed sequence tags or ESTs. This era 
concluded with the 2005 Federal Circuit decision In re Fisher 
which clarified that DNA fragments without some demonstrated 
knowledge about its biological relevance were not patentable for 
failure to teach a specific substantial and credible utility. 

This case arguably alleviates much of the wild concern over what 
many generically and inaccurately call gene patents. To be clear, 
gene patents still exist, but they are claims for DNA for which we 
have been taught both what it is and what it does, and this is 
somewhat more acceptable than the EST patent claims that the 
public first rallied against. 

But the issue of gene patents and their effect on research and 
public access to genetic testing remains. For those of the mind that 
action is necessary, one option is the maintenance or the enhance- 
ment of the rigor with which the Patent Office examines gene pat- 
ent applications. The evolving jurisprudence generally in the pat- 
ent law doctrines of anticipation, inherency, and obviousness, in- 
cluding the Supreme Court’s decision in KSR v. Teleflex, combined 
with the existing disclosure requirements of written description 
and enablement suggest that fewer gene patents will pass muster. 

In addition, the Supreme Court decision in Merck v. Integra will 
likely lessen the ability of certain patents, including some gene pat- 
ents to be enforced. The Supreme Court decision in eBay v. 
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MercExchange also implicates the restraint on the grounds of pub- 
lic interest in granting injunctive relief to gene patent plaintiffs 
even where infringement has occurred. 

The Government’s implementation of existing march-in rights for 
federally funded technology covered by gene patents would be an- 
other avenue to ensure public access. 

For those that feel the status quo or the reinvigoration of these 
standards fall short, new legislation might be considered and these 
include three options. First is the creation of the heightened stand- 
ard of inventorship that effectively precludes the mere elucidation 
of a natural property, such as the DNA sequence or a biological 
pathway. Second is compulsory licensing of gene patents or some 
form of mandatory patent pooling of gene patents. And, third, is an 
academic research use exemption from patent infringement. 

In this last regard, my written submission for this hearing de- 
tails a proposal of an elective right to use patented technology. 

I appreciate your attention. In closing, I ask your indulgence to 
be mindful that in the brief time here, I have necessarily oversim- 
plified many aspects of a complex set of considerations. As I cau- 
tion in my written statement, generalization is problematic with re- 
gard to gene patents, and I hope you will seek further insights of 
others on the important specifics. 

Thank you. 

[The prepared statement of Mr. Sung follows:] 
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introducUOA 

Oiitrman gtrm»rv fUnbnf M»mb T Cobit. tod Mtmbtrs of tht Subcommtttto. 
good tflomoon. Thank you for this opportunity to appoar bofort you lo discuu th# 
possibtt impbcatioru of pattni prottction for ftnonuc tnvtntiofts. I tostify hort on my 
own bohtif, and my vitws »rt not nocossariy thoso of tny mstitiiPon wrth which I am 
associated. While the other witnesses to this heannf are providtnf perticuier 
perspednres regarding the impact that gene patents might have on research and 
genetic testing, my testimony will focus on the nature of gene patants and the 
cons«leretiortt surrourulmg the impicmentatien of certain strategies, which have been 
proposed to balence, m sorylng degrees, the mteresu of commercial endusivitv wHh 
public access to genetic tecKnology To fecWiate en understandirig of the compiesities 
invoked. I would Ilk# to begin with an overview of gene petents 

Whet Is A Gene Patent? 

The term *gene petent” ts r>ot part of a nomenclature with e customery or 
universally accaptad maaning. I have heard lha use of this term ganerkatly to refer to 
patents as wail as patent eppllcatk>ns where afl or Just some of the claims pertain to 
subiact matter ranging from a full-length deoxyribonucleic acid (ONA) leouence tfut 
encodes a complete protein to a ONA sequence that has imknown b«)logtc signfficance 
Because the same term, 'gent patent,* is often applied to very different things 
technically speaking, the legal governance of this tecHnology la at sea without some 
measure of precision in the commurucaCion of what is bemg addressed, indeed, a 
caution that reverberates throughout rny testimony n the prudersce to remain mindful 
that generalizations are problematic in thrs held. 

Compotmding the uncertainty that the scatnee might carry la the vagary of our 
patent system thet allows appbeants to define their mventioru in their own words, even 
where such defimt^ns rrught otherwise cergravene the customary meaning of such 
words to others skilled in the art. Accordingly, what one reads in a patent deKfibing a 
*gtne'* may bear hnie re s emblance to what a molecular geneticist would otherwise tell 
you e *gene* is as a matter of seientifte truth. One can begin to appreciate the inherent 
ddftcuftv In havsng conhdence in a race where the starting lint itself is debatabit 

Without further technical ataboration, allow mo for purposes of our brief tune 
togathar to refer to a *gene* as a fub^length ONA soquence that encodas a compicta 
protain, and to any other ONA sequence weh unknown or questonable biologtc 
s^ruhcance as a 'genormc fragment,* and in some cases, as an expressed sequence tig 
lESTs) or sirgie nucleotide polymorphisms (SNPl. Accordingly, when 1 refer to a "gene 
patent,* I will mean a patent that claims at least a ONA sequerKe that encodes a 
complete protein or a portion thereof. In this regard, iradrbonal gene patents have been 
around for a rtlativehr long time whereas patent applications claening genomic 


3 
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fr«grrwn<t of unknown or qutsttonoaio bioiogK s^nificonoo {such m E$Ts ond SNRs) 
hawt boon tho enn of moro roeont controvorsy- 

^•tontine ONA ond KtsMif Concoms 

AHhoM(h ONA is naluraffy occumnf as tho iMiofc bluoprim for innnf orfamsms, 
our patont systam moogniias tha subjact mattar as patanlabla whara tha ctaara sat 
forth in a patent application proparty dotinfuish tha invantion from tha form of tha 
f anomic DNA fotmd naturally. Because our patent system does not differentiate 
between tha notions of invention and discovery, tha atucidation of subject mattar found 
in nature may naverthaiass fha rise to valid patent daima that relate to the natural 
product or process. Of course, beyond tha qualif ication as statutory subiaci mattar 
under SS U^.C 1 101. ae*nomic invantion must satisfy tha rematnir^ conditions for 
patantabitity (utdity. novelty and nortobviousness) under 3S U.SX- iS 101*10). and the 
patent application must satofy tha disclosure requirements under 35 U4X- § 112. to 
obtam a patent. These standards help ensure that the public recerves a valuabla benefit 
from the d«sdosure of an innovative technolofy m return for a (rant of temporary 
exclusrvity to tha patentee. One inherent problem with making sertse of tha patent law 
vis4'*vis genomic inventions is the temsioral distortion that occurs between the time 
patent claims are Med and the time the U.S. Patent & Trademark Office {PTO) and/or 
federal courts pass on tha palaniabdAy or mvalidAv of those claims. ParUcukariy with 
genomic inventions, a decade or more can saparata these two events 

Although faced rouUneiy with ntw technologies, our patent system has perhaps 
with no othar class of inventions been so s^mfkantly challenged In dogma. In particular, 
a patant applicant mutt ba able to taach tha pubte about the invention by providing a 
reasonably claar answer to two fundamental quastlons: "What tt it?” and *MVhat does it 
do?” With rafard to traditional gene patents, tha rasporue would includa disclosure of 
tha fuB*langth ONA sequence that encodes a complata protam in cortluncbon with 
information about tha protam and its polanliel banefictal uses. As a mattar of scienufic 
research, months, if not years, of characttriiation efforts might ba entailed. 

In more recent times. The Human Genome Project embodied breakthrough 
technology that made it possible for Kientists to obtam vest numbers of genomic 
fragments by automated isolation and purification to facilitate chemical formula 
descnptiont (high throughput pofynucleolid# sequencing) without learning anytlung 
about thtv ongin, ht or function. The rub was that such an abstract process of mvenbon 
hartfty came with a compiete answer to what tha invention was. much lass yielded any 
insight as to what the invention did. The dilemma of knowledge without wisdom came 
to the fore, and this changt in the scitntihe paradigm relating to genomic doeovery 
created significant probiems for our patent system. 
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In tr>« I990i» nunwfovt p»ttnt tppltcationr wert ftl«d datming thpu«»nds ct 
gtnomte fragments wftti bart indteabent of Mbat tbov wara and avan famtar disclofwraf 
of thoy dtd. Moraovar. thaw patant clMma wara of broad anough «copa to captura 
as an infnr>gar any usar of a product dtmod from ganomic matarial that mciudad a 
patantad ONA sapuanca. Such faars rakindlad tha pubUc outcry ovar gana patantaig 
ganaralV and to potantial chilbng affact on rasaarch and davatopmant. Out tha Patant 
Gold Rush was on. Still, bka most gold rushas. tha draarrn of nchas from tha owntrship 
of ganomac data alona bagan to fade almost as oulckly as they arosa. Tha PTO 
astablishad an instant moratorium on tha asamination of EST and SNP claims. 

Tha PTO struggled wdh attempts to racondle tha apobcabiMy of tradutonal. 
genarie prmciplet of patent taw to this an^erging technology. Tha PTO initiallv issued the 
1999 Revised Interim UtMv Summation GuidtlinaSv only to withdraw them in tha face 
of critical public commont Tha raissua of tha PTO prasc n pttons in this regard uhimataly 
came in the form of tha 2001 Utility Eiaminetion Quidalints. Tha operetiva framtwodt 
for maetmg tha raquiramants of SS U.S.C 9 101 now mcludas tha mandate for a patani 
appbeant to articulata a specific, substantial and cradibla ublrtv- 

Stemming tha Patenting of Ganomic fr ag ments 

In 200S. the U.Su Court of Appeals for the Fadarel Orcuit closed this chapter in a 
long'aweited andmg to tha suspenseful story of urfiether gene patantmg would include 
datms to genomic fregments of unknown bidogic significance, m In re ftshtf* the 
federal OrciPt axptainad that a claimad invention must have a specific and substantial 
utiev to satisfy SS U.S.C 9 LOl. that an appkeation must show that an invention is 
useful to the public as docloiad Pi to current form, not that it may prove usaful at some 
future data after further research, and that an assarted use must show that that ciarmad 
invention has a Mgnrfcant and presently avatoble banehl to the pubbc- Tha federal 
Cecuil spacihed that an assarted use must abo shew that a claunad invention can be 
used to provide e well-defined end perticular benefit to the public. 

The federal OrcuR noted thet as of the filing dete of its patent application, 
fisher admitted thet the undertying genes had no known functions and that tha claened 
ESTs acted as no more then research aitermtdiatas that may help scientists to isolete 
the particuler underlying protein-encoding genes and conduct furthar eRperimentation 
on thosa genes, fisher compered the claMned CSTs to cartain other patentable research 
toob. such as a microscope. Tha federal DroM aKplainad, however, that although both 
a mcroseopa and one of tha ciarmad CSTs cmi be used to ganarata soantific data about 
a sampb having unknown properties, f ishar^s analofy was Rawed because a mtcroseope 
has the specific benefit of optically magnifying an object to immadwtaly reveal to 


421 f .3d 1365 (fed. Or. 2005). 
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strwctwf. 0*>t the cl»md ESTs. by Comcast, could ooly bo used to dotoct tho 
p^Moco of ttntlic motohal hovlnc tho umo structuro m tho EST Itsotf. 

Tho fodorsl Orcult hothor oxpUmod that tho ctotmod ESTs woro uoablo to 
provido any information about tho ovoral structuro lot alono tho function of tho 
undtrVnf ftno. To furtho< tho compariton. tho Fodorai Occult oiplaaiod that whdo a 
mkroscopo can offor an immodiato, roal viorld bonofit in a varioty of appheations. tho 
samo cannot bo said for tho dalmod CSTs. Tohor's assortod uses, thoroforo, did not 
moot tho standard for a *substantiar utiUty under 3S U^.C 1 101. Aceordinf to tho 
Fodorat Orcuit, Fishor's assortod usos roprosontod moroty hypothotkal possibdrtios, 
obioctnros which tho clo im od ESTt» or any EST for that mattor, could poulbfy achWvo, 
but nono for which ihoy havo boon used in tho roal world. Tho Fodorai Circuit funhar 
oxplainod that Ftshor't assortod urn woro riot sulficiontly 'spociftc' * that ts^ nothinf 
about Fishor's aUtfod usos sot tho fwo daimod ESTs apart from tha moro than 32,000 
ESTs dtKiosod in tho patont appUcation or mdtod from any EST darwad from any 
OTfanism.* 

In addrosslng tho patontabifrtv of tho EST daims in fatter, tho Fodorai Orcult 
romforcod tho quid pro quo of a sultaMo primor on tho daimod Invention in tachanfo 
for tho potent grant In tho words of tho OS. Supremo Court about tho utility 
roquirornont, *(AI patont is not o hunting liconso. It is not a reward for tho soorch, but 
compensation for ns successful conchision 

Stricter Patont Standards 

Since tho fhher dodsion, the concerns over the wnpbeations for gone patents has 
targoly rotumod to a focus on patents ciaimmg ONA sequences that encode a comploto 
protein or o portion thereof. In the moantimo, tho standards for patenting inventions 
generally arguably havo become stncttr hi Ighi of tho evolving lurisprudonco in tho 
doctrirws of mhoront anticipotion arid obviousness 

To rocoivo patont protoctiorv the invention must bo novel, 1,0.. not anticipatod 
by tho pdor art under 9SU.S.C S 102. An invention isanticipoiod If a unglt priorart 
rtforonco osprossly or inhoronlly dhclosos each and every limitation of tho claonod 
invention * Thus, a poor art roftronco unthout aspross roforonco to a dalm limdation 
may nonochoioss anticipato by Inhoroncy.* Inharoncy is not nocossanty coterminous 


* Brenner v. Atonson. 282 OX St9, S96 (1966) 

* See Serippt CSnk 6 Aosoorrh fouttd v. Gertenteeh, Jnc., 927 F.2d IStt (Fed. Or. 

1991). 

* See Titoruum Metok Corp. v. Banner, 778 F.2d 77S (Fed. Or. 1985], fn re 
Omepranie Patent Utig . 483 F.3d 1364 (Fed. Or. 2007); Abboff lobs v. BoMter Pharm. 
Pfodt . Inc., 471 F.3d 1363 (Fed. Or. 2006); In re Crab, 393 F.3d 1253, 1258'S9 (Fed. Or. 
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wtih krwwltdi* oi tKow ot ortf tnary iM In ttw art. ArtiMM pi erdtnary iMl may not 
rtcofnUo tha tnhortnf chanetorMtes or functtonlni of tho prtof an.^ Tha naw 
raaUtat«n atona doa« not randor tKat nacatsary prior art patantabta * Thta avolution of 
tKa doctnna of (nhartnl anticipation may maka It mora ddneuft for applicanu to obtain 
f ana patarrU, partlcukarfy thosa damanf only cartaln frafmants of a fana, which Is 
othanaisa disciosad In tha prior art. 

To racahra patant protactlorv an invantion must also ba nonobvwus at tha tima 
of tha invantion to ona of ordinary sUI In tha ralavant art undar SS U.SbC S lOS. In iCSA 
intt Co. ¥. Teie/leM Me. /. tha Suprama Court rajactad a rifid application of tha fadaral 
Circvli's approach known at tha caachmg, su 0 attion. or motivation (TSM) tail, undar 
which a patant daim it onfy provtd obvious If soma motivation or suceastion to 
comblna tha pnor art taachings can ba found In tha prior art. tha natura of tha problanv 
or tha krwwtadga of a parson havifig ordmary ikii m tha art. 

Tha Court opinad that Imrantions In most, d not all. wistancas roly upon bwldir^ 
btocks lor^ sMeo uncovarad. and daimad discovarws almost of nacassity wdt ba 
combinattom of what, in soma sarvo, is alraady known. Aceordinc to tha Court, tha 
obvtousrtass analysis carviol ba conTmad by an ovaramphasrs on tha tmportanca of 
publishad artidts and tha axplidl contant of issuad patants. Tha Court notad that 
(rantir>g patant protaction to advancas that would occur in tha ordinary coursa without 
raai innovation ratards progrtss and may. In tha casa of patants combmirg prawously 
known aWmants. dapnva prior Mvantlons of Ihta valua or utMlty. Tha Court admonishad 
that whan thara is a dasgn naad or markat prassura to sohra a problam and thara art a 
faula fMimbar of idantifitd. pradictabia solutions, a parson of ordmary skil has good 
raason to pursua tha known options within his or har tachnical grasp. If this taads to tha 
anticipatad succass, e is likaly tha product not of innovation but of ordinary skiR and 


2004) fhoWmg assartad dakm covering a gana's nudaotida saquarKa anticipatad where 
tha gene, though r>et As particular saquanca, was already known lo tha art); M rt 
Crvc^oin Sprout Otig.. 301 r.3d 1343. 1349-SO (Ted. Or. 20021 (ruling that an 
inventor's racognpiion of substaneas that randar broccoli and cauliflower pariicularty 
healthy dees not permit patent on identifying broccoli seeds or preparing broccoli as a 
food product). 

' Str Sthtrtng Cor^ ¥. Otnrva Hwmt . 3» F.Jd 1373. 1377 (Fwl Or. 7003) 
(ra)acting tha contention that inharant antic^kation requires fecogwtton in tha prior art). 

* See grtstoM4yers Squibb Co. v. g#n Venur tabs.. Me . 246 F.3d 136b. 1376 (Fad. 
Or. 2001) (explaining that nawfy discoverad results of krwwn processes are not 
patantabla because thosa results are inherent in the known procassasK Wardrpoof 0 ros . 
inc. v. Onhn OH&Co ofCoL, St4 F.2d 628. 633 (Fad. Or. 1987) (holdlrg that tha 
recognttionofa nawaspact of a known process Is not a patantabla invention of a novel 
process). 

'U7S.Ct.l777C2007). 
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common sortw This rcisxation of tho ofMoomou stsndard m*v also mabt K moro 
dtfTicuft for applicants to obtain ftna patorrts, partKularty tbost ctaifTMnf a novol 
combination or other use of known fonas and/or gano fragmonts. 

As a soparatt matter, a roliwigoration of the inventorship standards might sarve 
to decrease the usuance of gen# patents. The patent taw pjnspnjdenc# untformiy 
recof nctes the elements of conception and reduction to practice in defining Invention. 
But the typacal analysts is confined to quastioning vihen these acts might have occurred 
for purposes of determining who is en inventor or who invented first. Little 
consaleretion is apperent on whether certain purported ects of invention ectueHy meet 
these well accepted standards and otherwise constitute inventive ecu. 

One proposal might be to recast an inventive act es a governing threshold for 
patent protection, pertaculerty es appbed to genomic mvenhons. This ster>dard does not 
incorporate the traditionel considerations, such es novelty or nonobv^usness. in 
assesstng patent eii^bibcv. Bather, hke the requirement of onginality in copyright law. 
ttws metric considers whether the clamed invention legitimately 'owes its ortgin' to the 
named Inventor, or for that matter, to anyone. This normetivo proposition contemplates 
a minimal showing of eiventwe activity embodied in the conception of en eivention in 
order to quakrfy for patentability. But to the eiteni that the conception of the invention 
cennot fairly be escribed to en irwHvtduel. i.e.« the named mventor or another, the 
datmed invention would be deemed to have resulted from e non^inventive act. and 
thus, be inebgibfe for patent protection. 

f ecilitatang enhanced Pubbe Access to Patented Technology 

Various mechanisms eictst to facilitate public access to patented technotogy 
generally. As applied perttcuiarfy to gena patents, such mechanisms balance, in varying 
degrees, the mteresu of commerdel eslusarrty with public access to patented genetic 
technology. 

Imunctive Belief Restramt While our patent system does not provide for 
compuifory kensing per se. the denial of ir^unctlvt relief on the balance of the equities 
and/or the public interea factors of the traditional four-factor tests for determining 
whether to grant a preknWiary or permanent miurKtien essentally amognts to a dr 
focto abdfty of tht infringer to continue to use the patented eivention, ebiert subject to 
a reasonable royahy. The decision in eBoy Inc. v. MrrcfjKhonge. tt-C,* where the 
Supreme Court vitiated the Federal Orodt presumptive grant of permanant Injunctive 
rebef to a prevadmg patentee pleintiff in favor of tht reliance on the treditiorwl four- 
factor test, susteins the possBi WIy of this approach to allow greater public access to 
patented genetic technology. 


126 S. CL 1897(2006). 
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P»fnt Poott . For 1 bM«chAoloev compMiy. ttwf* is arfu^biy no groatar aual 
tKan a propnatary posilion on ganadc data that nt^Kt bacoma tha platform for tha 
dovalopmani of commarciady significant biological products, basidas its straightforward 
function as a dtract tamptata for such biolofics. ganonuc data also has anormous 
potantial as a basic raiaarch tool with many possibla applcaboru. Tha tachnical laap 
from knowtadga of mara ONA saquanca to such dowmtraam applicatiom, howavar, 
whila parhaps groundad in accaptad sbantiftc mathods. It cartalnly not trivial. 
Accordingly, tha dapandancy of tha biotachnology industry on palanl aidusivity 
ramains robust. Matching this art tha continuing concams ovar patent ihkloals and 
othar obstadas to accais and davafopmant 

As tha biotachnology industry has maturtd. tha tmbraca of cooparativa mariat* 
basad tachnoiogy transfar stratagws similar to thosa raliad upon in othar tachnology 
sactors is parhaps wdhm raach. in 1996. 1 suggasted that tha mtarptay batwaan 
htttoricat arpantneas and futura prospacts in biotachnology mada patant pooling 
arrangamants a ripa considaration for tha industry, and that tha patant tandscapa 
should not ba ailowad to praduda tha raalaatnn of finartdal rawards associatad with 
tha complax rasaarch afforts of biotachnology companias to undarstand ar>d to harnass 
tha biological procassat involvad.* 

At Its cort, biotachnoiofv is tha axplo«tation of naturals das>gn, standing on iha 
shouidtrs of tha biological tamplatas of ONA and nbonuclare acid (ANA). For 
biotachnolofy. garwtk information raprasants an "Industry standard* analogous to 
thosa dtsenbad abova In tha alactronics and laWcommumcations araas. Accordingly, 
tha landscapa of incraasing patant protaction to this ganalK matanal favors tha 
voluntary antry of biotachnology industry mambars mto patant poobng arrangamants. 

Indaad, the vast amount of ganatic Information, and its signdlcanca as a 
fundamtnial rasaarch tool avtn absent functional knowladga, can gha nsa to an almost 
ovarwhalming number of patents, tha true value of which nnay be unascertainabla 


* Lawranca M . Sung h ot, Grtoter AradicrobiFry Mey Aasulr in Aaranr Aoefs As 
rha Fadrrei Onmir fttfinti Scope of Siofach Obiims. Ute of CoHecttve Aights Becomet 
Nafl U. Uun. 22, 1998). chad In USPTO White Aapar. AotanC Poott A Setvtion to 
the Probtem of Accet$ ki Biotechnotofff Poteots? {Oec. S. 2000). In 2002. 1 testified, 
during part of the ioini Oapartmant of Justka and Federal Trade Commission 
hearings on Compatkion and iniellactuai Property law and Fplky in the Knowledfe* 
Based Cconomy. that glvtn tha dynamics of biotechnolocv rasaarch and davalopmant. 
tha rabanca by tha industry on rooparativa market •based tachnolofy transfer strategies 
through patant poob or other coMactiva rights org anixatlons may ba inavttabla. 
Lawranca M. Sung, Patant Poob and Cross-Ucensing: Whan Oo They Promote or Harm 
Compatrbon? (Apr. 17. 2002). 
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mHlhout th« cooptr»i«r« of otho^ con^ewtiei. m any tvtot. iho overall 
trafttactional eons assodattd vntb nsk assessmerMs based upon ihis relatn^ly 
uninformed valuatton of patent ngKts may alone oulwt igh any perceivtd btf>tfit to tHt 
matnttnance of an isolationist business stratafy. 

The establishment of a biotcehnolofy patent pool wil depend on the 
oonverfence of several factors. The first involves the determinatKsn of the patents 
necessary to undertake a particular research effort. Once the patent pool members set 
out research foets end define the technobgicel aspects requeed to accomplish those 
CoalSw an independent lieenslnc efent or patent pool edminist/etor can asMss s^h 
patents would be essential to Khieve a freedom to operate in this retard. This 
assessnnent should involve the technical and lecat axpertise of quaJdted biotachnoloiv 
patent attorneys. 

A biotechnolofv patent pool can thus have a more honiontal scop# relatmf 
broadfy wlthki a daclpbne, for axample, ancompassinf ganet« eiformation Ukaly 
associated with a particular bioloficaJ function. AMematlvelv, a blotechnolocY patent 
pool can reflect a more vertical integration of scientsfic methods across various 
dtscipHnas, for evample, providing freedom to operate from genetx screening and lead 
identification to drug dtsoovery. The determination of the approprwte scope of 
technoiogv governed by the patent pool further allows the administrator to daade 
whether an invitation to patent pool membership should be extended to certain 
nonmenWers owning essantial patents. 

Ounng the patent poofs emstence. a responsibility of the administrator wdl also 
be the strict regulation of the composition of the portfobo. which will likalv change 
through the addition of newfy nsued. eisenCMl patents and tha delation of expirad. 
nonassential, invalid or unenforceabla patents. The admimstrator can further attend to 
the soticitetion and engagament of nonmember licensees, the coliection end 
dtstnbubon of royalty income, and the enforcement and termination of licenses. 

The fundamental features of a pattnt pool include the mtegration of 
complementary technologies, the reduction of transaction costs, tha clearance of 
bfockirtg patent positions and tha avoidance of costly infr in gement Migation. Its 
effectiveneu springs prmclpally from a consensus among the participants that individual 
patent rights will be rnade available to other members on fair, reasonable and 
nondtscriminatory terms. In any event, the ability to obtain a straightforward, rehabit 
freedom to operate in an otherwise complex arena of inteHectual property will be a 
dommwit appeal of a biotechnoloty patent pool for prospective participants and 
nonmember tinnsees alAe. The interest in the possfiiifcty of biotechnologv patent pools 
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•s mtcKanttms to bolar>c« iKt mtt<o»ts of commortial tJccHiaMtv wuh public aecen to 
patontod gonotic tochnotogy has rasurgtd in rtcont ytars.** 

Ma#cH-ln Rights Undtr SS U4.C 1 20S (codifying a portion of tht Bayh'Dol* 

Act), tho fodtral govammont ratatns *march^ rights* for govammont fundod 
invontions ownod by smai businasaas or nonprofit organoations. In Ptuations of 
nonaxploitation of tha invantion or public haalth thraat. tha furuiing agancy may 
raquast tha patantaa or axclusara licaruaa to grant an appropriata iicansa to anolhar. If 
tha rapuast is rafusad, tha furxfvig agancy may grant its own licania, without rastrktion. 
including a Iicansa grant to a daact compatitor. Whila tha fadaral govammant 
htftorically has navar asarcisad such rights* tlw antitlamant has arguably graatar 
implications for govammant fundad ganomic mv an tio n s, prauimabfy bacausa of tha 
haightanad ralavanca of tha tu b |act mattar to potantial public haalth and brotarrorism 
concams. 

Chntcal Trial Caamption . At prasant, tha only statutory aiampcion to patant 
infrv^amant Uabtbty axists with SS U.SX. i 271(a)(lK which is hmitad to actrvtty 
raasonabfy ratatad to tha praparation and submisik>n of an application for fadaral 
ragulatory approval. Such activity may induda axparimantation and othar data 
gathafing. In this ragard, § 27i<aKL) can ba fairly charactariiad as an aapanmantal or 
rtsaarch usa dafansa appUcabla only in tha sptcifk contaxt of ragutotory complianca. 

tA^ula $ 271(aMl) aaampts from tnfrtngama nt such activity by tha ganaric drug 
manufacturar that would otharwtsa infnnga $ 271(a). so long as that activity v 
rtasonably ratatad to tha fOA application. § 271(aK2) providas a causa of action for 
infnngamtnt basad upon tha fding of an applicalion to tha Food and Drug 
Administration (FDA) for martat approval of a ganark drug. Tha statutory schama thus 
balarKas tha intarasts of a patantad. brand-nama drug manufacturar in anforcing Ns 
patant rights and tht aitarasts of tha public in tha avadabtlity of a c ompa trt ivafy pnead 
ganahe varsion of tha drug as soon as possibla. tha inf nn gamant axamption 

under i 271(tNl). i 271(a)(2) assentieliv authoricas a dadaratory judgmant suN by a 
patantaa against a prospactiva infnnger. 

inM^fckKGoAv. mragrp l(f!rsci>encaf C tha Suprama Court hald that 3S 
U^.C % 271(aKl) axtands to all uias of patantad invaniions that art raasonablv ratatad 


^ Sea. a. 0 . 6 oerd on Scwnca. Tachnoiogy, and Economic Policy. Ruaimo ne 
terennor GcniOMk amp PaonoMte Pcsuncm; bmufcnui Paoaterv Riorrv inn^ation amp 
PuHK HCAitM (Nat'l Acadamias Prass 2006) (*ftaconwnandatlon 11: MH should 
undartaka a study of potantial unnwrsitv. fovammant. and industry arrangamants for 
tha pooling and cross*licansing of ganomie and protaomic patants, as wtP as rasaarch 
tools.*). 

11 


54SU.S. 193 (2005). 
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to <tevtlopmtnt wbmission of ony infoonsttoo Modof tht Fodtrai Food, Oruc. 
if>d CoMnttic Act (FOCAL ineludmg prtdhnicai ftudioi of ptttoud eompoufxh that art 
approprtatt for submMsioo to tht FDA tn tht rtfUlatorv proctu. Tht Court clahfitd that 
tho statutt did not txeludt ctrttin information from th# taamption on tht basis of tht 
phast of rtstarch in tdiich rt was dtvttopod or tht particular submission in which It 
could bt irvhidtd. On rtmand,*' tht Ftdtral Orcult fwrthtr nottd that tht crittnon of 
whtlhtr tht txptrwmntal invtstifation of a pattnttd compound is rtasorwbly rttattd 
to tht dtvtiopmtfit of information for submission to tht FDA Is tstabltshtd at tht timt 
of tht txptrimtnt, and dots not dtptnd on tht succtss or failurt of tho 
txpanmtntatlon or actual submission of tht taptrwntntal rtsults. Tht Ftdtral OrcuA 
thus stattd that studies of compounds that art not ultimattlY propostd for cimieal Inals 
art within tht 1 271(tMl) FOA Extmption. whtn ihtrt was a rtatonaWt basis for 
idtntifyinc tht compoimds as worlune through a particular bloloclcal proctis to product 
a particular physiological tfftet. Tht Ftdtral Orcult rtaiontd that tht ^ 27l<t)<l) Mfa 
Harbor did not dtptnd on a distinction bttwttn dtscovary and routmt rtstarch. but on 
whtthtr tht thrtshold biological proptrty and physiological affact had alrtady boon 
rtcognitad as to tht candldatt drug. 

Furthtrmort. tht Suprtmt Court Br>d Ftdtral Orctm dtdintd to addrtss tht 
pottntial implicttions for tht rubngs on tht sub^tet of rtstarch tools. Whtrt a rtstarch 
tool has application only In tht conttxt of dintcti trials, it btcomts Qutst«nablt how 
pattnt rights to such a rtstarch tool might bt tnforctabit But for othtr rtstarch tools, 
tht Mtrek docltion might havt Unit btanng. 

Btstarch Ust Eiitmotion . Following tht 2002 Ftdtral Orcuct dtcision m Modty y. 
Duke IMhtrsffy/’ tha rtstarch community has bttn on notlot that tht pattrrt laws 
apply to basic rtstarch actwAits, whtthtr or not ptrformtd at univarsitlts or norfr'profiC 
Iru lltutions. as thty rtlatt to w frtnga m snt. Of courst, tht Ftdtral OrcuA has ytt to 
abobsh tht co mm on law tatmption to pattnt i nf nngsmtnt NtbiUtv.’* Howtvtr, fU 
dteisAm in Afodry Ittvts gravt doubt that tht c o mmon law txtmpbon to pattnt 
infnngtmtnt l iabiMv can act as t stft harbor for any acadtmlc rtstarch tffort in this 
day and agt. Tht rtltvant factors for such a dtttrmination arguably diKOunl tht ntturt 


''496F.3d 1334(F«d.Or. 2007). 

“ 307 F.3d l3St (F«d. Or. 2002) 

“ Sn Wtimrmon ¥. OMtr. 29 F. Ch. 1120, 1121 (CCO. Mau. U13) (No. 
17,600) ("(lit could ntvtr havt bttn tht tiltniion of tht ltr*l<turt to puntsh a man. 
who constnictad such a machint mtrtly for phdosophicai axptrimtnts. or for tht 
purpost of asctrtammg tht sufheitney of tht machint to product its dttcnbtd 
tfftcts.'h Poppmhusrrf y. folktlO F. Cas. 104S, 1049 (CCS.D.N.Y. 1861) (No. 1U79) 
(*(A)n txptnmtrrt with t pattntad articit for tht sola purpost of gratifying a 
philosophical tastt, or curiosity, or for mart amustmtnt. Is not an infrmftmtnl of tht 
rights of tht patantaa *). 


II 
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of tht defondiAt (whtthw •cadterw. non-pcofit or no<-for>pfofn in statu*) a* wail as tKt 
intont bohrnd tKt conduct <r>on>ptcunlarY or rtofKommtraat) as ioog as tht act 
somthow can bt rtiatod to a Ifgtimttt buimtss purpost ■ Moroovtr, tvtn whtrt tKt 
txpanmtntat wort can bt sKown to occur outudt tht umbrtlla of a rtstarch institubon 
or othtr tnttrpnst, tht prottebon of tht common law titmptjon to pattnt 
<nfnnftnr>tnt litbiltv Metfy «n1l not txtend to actMty othtr than hobbytst tinktnnf or 
tasting of a pattnttd hivontton for vtrifiettion and rtproducibilitv. 

TKt thtorttical construct* behind S 271ftKl) and othtr Itfislation. txtarrt or 
propostd, to tMtmpt ctrtain actMtits from pattnt in f rin g tmtnt hab Wt v alt flow from 
specific policv considtrations btyond tht dtvtrst obitetmts that art offstt M a dtlicatt 
intarptay to promott tht progrts* of iKt useful art* TKt dKtrgtnct, thtrtfort, that 
rtfts with a proposal to tstaWish a untrtrsal statutory rtstarch use txtmpiion. wrthout 
regard to ttchnologv, industry or rtfutatory concern* Is the need to reassess tht very 
nature of tht pattnt system. 

TKt Ideraturt ts rKh with txctbtnt constltrations of tha topic. Indeed, 
commentator* like Professors Janet Mutlitr, Kathenne Strandburg, and RocKcNt 
Dreyfus* have set forth sound rattonales for a research usa eitmptton, whereat others 
like Professor Richard Epstein have advocated that compulsory bcensir^g. experimental 
use defenses, condemnation proceeding* and such, which asserted^ reflect od hoc 
Intervention* defy the reality that the extant system worts acceptablv. 

Prior, more broad'based. approaches included aspects of computsory licensing. 

In this vem, for eaampla. Professor Muellar's proposed a standard reach-through royahy 
of 2S% of pre-tax profit* Professor Strandburg hather proposed a tvro-tiered 
compulsory hcenslng scheme for research tool patent* In this regard, research tool 
patents would bo entitled to three to fhrt years of default eactuswety, after which 
compulsory bcensing could apply- This approach, according to Professor Strandburg, 
would encourage eerly commercialtfelien and vetuntary hcensing. Such an outcomo 
seems likely, particularly If voluntary licensing during the eaclusivrty period prescribes 
some benchmart for the royoHy rate appfced during tht compubory licensing period . 
Professor Dreyfus* raised dotatfed insights into a balancing of the benefits and harms 
between patentee and basic researchers in her proposal for special Uabiatv rubs 
attKhad to research uses of patented teehnplofy. One suggestion was a statutory 
amendment to exempt basic research from patent infringement remedies, similar to 3$ 
U^.C § 287(cK2) for certain usts of patented surgicai and medial methods. Professor 
Dreyfuss alternatively (and more favorably) advocatad a waiver registry that enabled 
basic researchers to gain aoess to a patented technology by executing a written waiver 
that publicly dedicated any subject matter discovered or Invented through the use of 
the patented technotogy. The dedcation to the public under the Dreyfuss proposal 
wouM take the form of noveltv-defeatmg pubbeabon, statutory invention registration 



22 


Statement of Lawrence M. Sung 


90 OcUibtf 2007 


undtf 35 U^C 1 1S7» or th« Hot. In tht» model 0^ rosoorch use of the petemed 
technology sub|ect to wolves could occur without euthoriutlon of compertsotion. 

Whtio such elegant solutions have been proposed. It appears that little support 
for any one proposal has manifested. Despite a dear mandate for change, advocates 
such as the National Academies have yet to artvulate a position beyond rect^iteig a 
need for further study. Whde once regarded by many as a significant adjunct to 
sweeping reform of the petent system, no present legisletive proposal embodies a 
researth use exemption provision. 

In a modest proposal to refocus the dialogue, I have suggested a legislathe 
proposal to amend the U.S. patent laws to establish a basic research right to use 
patented tachrsofogitf . The propoMi draws from the present and proposed statutory 
frameworic governing prior user rights against patent infrmgemtnt that may be found 
with 3S U.5X. § 273, and the proposed amendments to that statute Tha draft 
lag>tlat«n would baianca the interests of academic research freedom with patent 
exclusivity. While the proposal would hold the academic research community more 
eccourttabla for their conduct. It would enmurute ecadamic researchers and thaw 
iratitutlons from patent infringement liabibty end damages, and more importenify* 
would estebiish e right to use patemed technology for basic research unfettered by 
threat of ir^hi'tction. The draft legislation would accomplish this by preciudeig claem 
against academic researchers ar>d their imtflutions for patent infnnfament, where such 
Individuals and entitles provide ectval notice to the patent owner of the open and 
notohout use of the patented technology for basic research uses that become 
dedicated to the public, but by allowing claims against commercial entitles that 
knowingly provefa fundeig or matanais, which facilitate the otherwise tnfnngmg activity. 
In so doing, the proposed statute would foster the increased awareneu end respect of 
patent rights by the acedemc research community while alleviating the apprehension of 
petent infrmgement suit, by persalUmg only commercial activity done under the gutsa of 
academe research. 

35 U^.C 1 274 Defense to Infringement based on election of besic reMirch right 

to use. 

(a) OEfWmONS. - For purposes of this section - 

(1) the term *basic research use* means use of a device or method In the United 
States performed by a nonprofit research taboratory, or nonprofit entdy such as a 
umversdy, resaarch center, or hospital, a use for which the public Is the attended 
benefioarv. ancept that tha use 

f A) may be asserted as a defensa undar this section only for continued use by 
and in the laboratory or nonprofit entity; and 

fB) may not be assertad as a defensa with respect to any subsapuant 
conwnerciaktation or use ouUide such laboratory or nonproft t anUty. 

(b) DCFENSE TO INFRINGCMENT. • 


II 
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IN CCNCflAL. - tt sh»N b% 9 to an action for irYfrtnttmont und«r 

soctwn 271 of this title vMtfi rofotet to any cubjoct natter that would othomMia mlnrift 
ono or more cUima m tha patent being asserted against a person, if such person had, 
acting in good faith, providod actual notice to the patent owner of the use of the 
patented device or method no later thM sir months after such use has connmenced. 

(2» UMlTAnOMS AND QUAUFICATIONS OF OCFENSC. - The defense to 
infnr^ment under this section is s u bjec t to the following: 

(A) NOTKE COffTEffT. •The actual notice must include a re s ear c h plan that sets 
forth the use of the patented device or method; information regarding the identity of i 
persorts engaged in the research plan and their affdialtons, the nature and emoiM of 
funds used to support the activtiies performed under the researth plaix, and the identity 
of the funding sources. 

IB) NOT A GENERAi LICENSE. • The defense asserted by a person under this 
section Is not a gervtral license under ell claims of the patent at issua, but extends only 
to the specific subject matter claimed in the patent vnth respect to which the person 
can assert a defense under this chapter, eacept that the defense shal also extend to 
venations In tha quantity or volume of use of the claimed subject matter, and to 
improvements in the claimed subject matter that do not infringe addrtnnal specifically 
claimed subject matter of the paCent- 

j3) BURDEN OF RROOF. • A person esserting the defense under this section shell 
have the burden of establishing the defense by dear and c o nvmcing evidence. 

H) RCRSONM DEFENSE. • The defense under this section may be asserted only 
by the person who performed the Kts necessary to establish the defense and. except 
for any trantftr to tha patent owner, the rsght to assert the defense shall not be 
licensed or assigned or transferred to another person except as an ancillary and 
subordinate part of a good faith assignment or transfer for other reasons of the entire 
research program to whch the defense relates. 

(5) UNSUCCESSFUL ASSERTION OF DEFENSE. - If the defense under this section is 
plssded by s person who is found to mfringe the petent and vrho subsequently faib to 
demonstrate a reasonable basis for asserting the defense, the court shell find the case 
excepCionel for the purpose of awarding attorney fees under section 2S5 of this titie. 

Conclusion 

To the extent the balance between the interests of commercial exclusivity with pubbe 
access to genetic technolocy is deemed suboptimal. and the iegislature seeks to remedy 
the situation by statutory changa, several mechanisms east that may be adapted in an 
attempt to achieve such a pwpose. However, the potential for unintended 
consequences in any change to the petent laws, which might have disparate impact 
upon various technologies and industries, strongly suggests that such action should be 
approached wrth careful deliberation. Thank you. 


M 
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Mr. Berman. Thank you very much, Dr. Sung. 

Mr. Soderstrom? 

TESTIMONY OF E. JONATHAN SODERSTROM, MANAGING DI- 
RECTOR, OFFICE OF COOPERATIVE RESEARCH, YALE UNI- 
VERSITY, NEW HAVEN, CT 

Mr. Soderstrom. Thank you, Mr. Chairman, for the invitation 
to he here today. 

As you indicated in your opening statement, some scholars have 
argued that patents and their enforcement may impose significant 
costs upon noncommercial biomedical research by creating an anti- 
commons or a patent thicket that may make the acquisition of li- 
censes and other rights too burdensome to permit the pursuit of 
these otherwise scientifically and socially worthwhile research. 
These concerns have grown since the Madey v. Duke decision that 
affirmed the affirmation of any research exemption shielding uni- 
versities from patent infringement liability. 

Without diminishing the importance of these potential concerns, 
it should be pointed out that the evidence offered to support these 
contentions is primarily anecdotal, and I need not remind you that 
the plural of anecdote is not data. Although a few isolated incidents 
have received significant attention, there is little systematic evi- 
dence that widespread assertion of patent rights on genes has been 
significantly hampered biomedical research. 

Two recent surveys, as you pointed out, offer little empirical 
basis for claims that restricted access to intellectual property is 
currently impeding academic biomedical research. The authors, in 
fact, further note that patents are not typically used to restrict ac- 
cess to knowledge and tangible materials that biomedical scientists 
require. 

The surveys further show that firms generally do not threaten 
infringement litigation against academic research institutions, a de 
factor research exemption, if you will, in part because such aca- 
demic use may improve their invention or because they wish to 
maintain good will and ensure access to future academic inventions 
and also because the damages, as we all know, are likely to be very 
small. 

These studies also confirm that university technology managers 
take a very nuanced approach to patenting and licensing seeking 
only enough intellectual property protection to facilitate the com- 
mercial development of an invention. Decisions to patent and strat- 
egies for commercializing the inventions depend on a determination 
of the level of protection necessary to induce an interested company 
into investing in the further development, testing, manufacturing, 
marketing, sales of a product embodying the technology. 

But these results should not be surprising. The practice of uni- 
versity technology transfer managers reflect the salutary effects of 
the guidance that the National Institutes of Health has issued on 
patenting of research tools and genomic inventions as well as the 
formation of professional norms and standards of behavior encour- 
aged by groups, such as the one that I help lead, the Association 
of University Technology Managers. 

Universities share certain core values, and we seek to maintain 
to the fullest extent possible in all technology transfer agreements. 
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Chief among these values are the protection of academic freedom 
and the open pursuit of scientific inquiry. We seek balance between 
the business needs of our licensing partners and the shared value 
of our respective academic institutions. 

Recently, a group of university research officers, licensing direc- 
tors, and a representative from the Association of American Med- 
ical Colleges recognized the need to clearly articulate a set of prin- 
ciples that strike such an appropriate public policy balance. 

The participating universities released a white paper in the pub- 
lic interest, nine points to consider in licensing university tech- 
nology. These considerations were put forth in an aspirational or 
self-correcting sense to encourage the profession to set a high 
standard by creatively stretching the boundaries of conventional 
and licensing practices and ensuring that licensing activities are in 
the public interest for society’s benefits. 

The nine points included: one, universities should reserve the 
right to practice licensed inventions and to allow other nonprofit 
and governmental organizations to do so; two, exclusive licenses 
should be structured in a manner that encourage technology devel- 
opment and use as broadly and as quickly as possible; three, that 
we should strive to minimize the licensing of “future improve- 
ments”; four, that universities should anticipate and help manage 
technology transfer-related conflicts of interest; five, ensure broad 
access to research tools; six, enforcement action should be carefully 
considered; seven, we should be mindful of export regulations; 
eight, we should be mindful of the implications of working with 
patent aggregators; and, nine, we should consider including provi- 
sions that address unmet needs, such as those of neglected patient 
populations or geographic areas, giving particular attention to im- 
proved therapeutics, diagnostics and agricultural technologies for 
the developing world. 

Many of these points were already being practiced. In fact, the 
nine points have been endorsed by a growing number of academic 
institutions and professional organizations around the world. We 
applaud these participating universities’ efforts to articulate these 
important principles and urge their adoption and application by the 
wider community of universities. 

In the end, we hope to foster thoughtful approaches and creative 
solutions to complex problems that may arise when universities li- 
cense technologies in the public interest and for society’s benefit. 
We believe that patent policy, as well as practice, should be guided 
by the goal of promoting innovation and, in turn, improvements in 
human welfare. 

That view drove Yale’s interest in helping to draft the nine 
points guidelines, which recommended that universities endeavor 
to make genomic inventions that will serve primarily as research 
tools as broadly available as possible. 

Yale has long taken a balanced approach to patenting, taking 
into account the nature of the invention, its relevance to research, 
and the extent to which patent protection would be necessary to 
give a commercial partner adequate incentive to develop the prod- 
uct completely. We have taken a similar approach to licensing, es- 
pecially by insisting on the right to make the invention available 
to researchers at Yale and other academic institutions. 
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We do not think that gene patents are having a significant nega- 
tive impact on academic research. There have been thoughtful 
analyses of problems that could arise, but the most comprehensive 
studies of this issue concluded that the patents are not slowing the 
pace of research. 

Yale and other research universities have a major stake in en- 
suring access to research tools. We also recognize that cir- 
cumstances may change as the field of genomics and proteomics 
continue to advance, and I am confident that the scientific commu- 
nity, working with the National Institutes of Health, the Associa- 
tion of Technology Managers, the Association of American Medical 
Colleges and others, will continue to monitor whether gene patents 
are interfering significantly with research. 

My colleagues and I are grateful for the Subcommittee’s interest 
in this topic. 

Thank you. 

[The prepared statement of Mr. Soderstrom follows:] 

Prepared Statement of E. Jonathan Soderstrom 

Mr. Chairman, thank you for the opportunity to testify before your Subcommittee 
on the topic of whether gene patents are helping or hurting research in the life 
sciences. 

My name is Jon Soderstrom. I am the Managing Director of the Office of Coopera- 
tive Research (OCR) at Yale University. The Office of Cooperative Research is the 
intellectual property management and licensing organization for Yale University. I 
also serve as the President-Elect for the Association of University Technology Man- 
agers known as AUTM. AUTM is a nonprofit organization created to function as a 
professional and educational society for academic technology transfer professionals 
involved with the management of intellectual property. AUTM was founded in 1974 
as the Society of University Patent Administrators. That group laid the foundation 
for the association that exists today with more than 3,000 members strong rep- 
resenting over 1,500 institutions and companies across the globe. 

SOURCES OF CONCERN 

Scholars have recently argued that patents may impose significant costs upon 
noncommercial biomedical research. Heller and Eisenbergi suggest that the pat- 
enting of a broad range of the inputs that researchers need to do their work may 
give rise to an “anti-commons” or “patent thicket” that may make the acquisition 
of licenses and other rights too burdensome to permit the pursuit of what should 
otherwise be scientifically and socially worthwhile research. Merges and Nelson ^ 
and Scotchmer^ highlight the related possibility that, in some fields of technology, 
the assertion of patents on only one or two key upstream, foundational discoveries 
may significantly restrict follow-on research. A further concern is that the prospect 
of realizing financial gain from upstream research may make researchers reluctant 
to share information or research materials with one another, thereby impeding the 
realization of research efficiencies and complementarities. Similarly, researchers 
may be trading away rights to conduct future research or to freely disseminate their 
discoveries in exchange for current access to research inputs or financial support.'^ 
Finally, prospective financial gains from the exploitation of intellectual property 
may induce researchers to choose research projects on the basis of commercial po- 
tential rather than scientific merit. 

Another aspect of the debate about whether intellectual property fosters or 
hinders biomedical research relates to the ‘research tools,’ which are the ideas, data. 


1 Heller, M.A. and Eisenberg, R. S. 1998. “Can Patents Deter Innovation? The Anti-Commons 
in Biomedical Research.” Science, Vol. 280. No. 5364, pp. 698—701 

2 Merges, R. P. and R. R. Nelson. 1990. “On the Complex Economics of Patent Scope. “Colum- 
bia Law Review 90:839—916 

^Scotchmer, S. 1991. “Standing on the Shoulders of Giants: Cumulative Research and the Pat- 
ent Law.” Journal of Economic Perspectives 5:29-41. 

^ Cohen, W. M., R. Florida, and R. Goe. 1994. “University-Industry Research Centers in the 
United States.”; Thursby, Jerry G. and Marie C. Thursby. 2003. “University Licensing and the 
Bayh-Dole Act.” Science 301:1052. 
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materials or methods used to conduct research. Many such materials and methods 
are disclosed or claimed in DNA patents. Among DNA patents, there is particular 
concern about the subset of gene patents and their relevance to research tools be- 
cause genes are not only inputs to developing genetic tests and therapeutic proteins, 
and thus directly relevant to medically important products and services, but also are 
crucially important tools for ongoing research. Concern over the impact of patenting 
and licensing on biomedical research has grown since the Court of Appeals for the 
Federal Circuit’s 2002 Madey v. Duke decision, which visibly affirmed the absence 
of any research exemption shielding universities from patent infringement liability. 
Patent claims based on DNA sequences can be infringed by research activities that 
entail making or using the claimed sequence, not just by selling products or serv- 
ices. 

Without diminishing the importance of these potential concerns, it should be 
pointed out that the evidence offered to support these contentions is primarily anec- 
dotal. Although these isolated instances have received significant attention, there is 
no evidence that widespread assertion of patent rights on genes has significantly 
hampered biomedical research. Contrary to these prevailing beliefs, findings from a 
recent survey of 414 biomedical researchers in universities, government, and non- 
profit institutions offers little empirical basis for claims that restricted access to in- 
tellectual property is currently impeding academic biomedical research.® The au- 
thors noted that, although common, patents in this field are not typically used to 
restrict access to the knowledge and tangible materials that biomedical scientists re- 
quire. 

The authors cite a number of reasons, including the fact that firms generally do 
not threaten infringement litigation against academic research institutions (a de 
facto research exemption), in part because such academic use may improve their in- 
vention, because they wish to maintain good will and to ensure access to future aca- 
demic inventions, and also because the damages are likely to be very small. Accord- 
ing to the authors: 

“Our research thus suggests that ‘law on the books’ need not be the same as 

‘law in action’ if the law on the books contravenes a community’s norms and 

interests.” 

These findings are consistent with another recent major survey of 19 of the 30 
US universities with the largest number of DNA patents. Their results showed that 
the licensing of DNA patents at US academic institutions has not led to the decline 
in academic cooperation and technology transfer that many observers have feared.® 
In fact, based on responses, the study demonstrated that in most cases the licensing 
behavior of universities allows for collaboration and sharing of DNA-based inven- 
tions among academic institutions. 

The study investigated the patenting and licensing behavior for four main types 
of DNA-based inventions: 

• DNA sequences that encode therapeutic proteins 

• DNA sequences that are phenotypic markers only 

• DNA sequences comprising genes encoding drug targets 

• DNA discoveries or inventions representing research tools 

The authors discovered that most universities base their decisions to patent and 
strategies for commercializing the invention on a determination of the level of pro- 
tection necessary to induce an interested company into investing in the further de- 
velopment, testing, manufacture, marketing and sales of a product embodying the 
technology. Thus, in the case of a fully sequenced gene that encodes a therapeutic 
protein, where the utility and the development risks are both generally acknowl- 
edged to be high, survey respondents generally agreed that they would patent and 
license such inventions exclusively. However, in the case where the gene encoded 
is simply a target for drug discovery, few would consider even patenting such a dis- 
covery since researchers would be free to screen their compound libraries against 
the target while the patent application was pending and to use any resulting infor- 
mation without fear on infringement. In addition, it has become commonplace for 
universities, when licensing their inventions, to reserve the right for their own fac- 
ulty, as well as researchers at other non-profit entities, to use the patented inven- 
tion. The study confirmed that university technology managers take a nuanced ap- 


® Walsh, J. P. Cho, C. Cohen, W. M. 2005. “View from the Bench: Patents and Material Trans- 
fers.” Science 309: 2002—2003. 

® Pressman, L. Burgess, R. Cook-Deegan, R. M. McCormack, S. J. Nami-Wolk, I. Soucy, M. 
& Walters, L. 2006. “The Licensing of DNA Patents by US Academic Institutions: An Empirical 
Survey.” Nature Biotechnology 24: 31-39. 
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proach to patenting and licensing, seeking only enough intellectual property protec- 
tion to facilitate the commercial development of the invention. 

This market sensitivity is also reflected in data on patent trends. The number of 
DNA patents has shown a fairly dramatic and steady decline since their peak in 
2001 (from about 4,600 to around 2,700 in 2005). Patent prosecution, maintenance 
and management costs that are typically between $20,000 and $30,000 per patent 
militate against patenting inventions that are unlikely to recover those costs and 
encourage considerable selectivity in which inventions are patented. As Pressman 
et al. point out, “these practices are designed pragmatically to accommodate both 
economic goals, such as revenue generation and new company formation, and social 
goals, such as ensuring utilization and availability of federally funded inventions.” 

ESTABLISHING LICENSING PRINCIPLES TO PROMOTE ACCESS 

These results are not surprising to persons currently involved in technology li- 
censing activities as practiced at major research universities. To some extent the 
practices of university technology transfer managers reflect the salutary effects of 
guidance that the National Institutes of Health has issued on patenting of research 
tools and genomic inventions as well as the formation of professional norms and 
standards of behavior encouraged by groups such as the Association of University 
Technology Managers. Universities share certain core values that can and should 
be maintained to the fullest extent possible in all technology transfer agreements, 
chief among these are the protection of academic freedom and open pursuit of sci- 
entific inquiry. When crafting agreements with industry, a balance must be struck 
between the business needs of our licensing partners to generate returns on their 
investments and the shared values of our respective academic institutions. 

Recognizing the need to clearly articulate a set of technology licensing principles 
that strikes the appropriate balance, a group of university research officers, licens- 
ing directors and a representative from the Association of American Medical Col- 
leges met in July 2006 to brainstorm about critical societal, policy, legislative and 
other issues in university technology transfer.'^ Our aim was and is to encourage our 
colleagues in the academic technology transfer profession to analyze each licensing 
opportunity individually, but with certain core principles in mind. 

The participating universities released a white paper, “In the Public Interest: 
Nine Points to Consider in Licensing University Technology.”® The paper seeks to 
capture the shared perspectives of the participating university research officers and 
licensing directors on policy issues related to university technology transfer, in par- 
ticular, with respect to ensuring that licensing activities are “in the public interest 
and for society’s benefit.” These considerations are put forth in an aspirational, rath- 
er than proscriptive, sense to encourage others in the profession to set a higher 
standard by stretching the boundaries of conventional licensing practices and shar- 
ing with the greater technology transfer community the insights that they gain in 
doing so. 

The nine points identified in the white paper (see Appendix for the full elabo- 
ration of each point) included: 

Point 1: Universities should reserve the right to practice licensed in- 
ventions and to allow other non-profit and governmental orga- 
nizations to do so 

Point 2: Exclusive licenses should be structured in a manner that en- 
courages technology development and use 
Point 3: Strive to minimize the licensing of “future improvements” 
Point 4: Universities should anticipate and help to manage technology 
transfer related conflicts of interest 
Point 5: Ensure broad access to research tools 
Point 6: Enforcement action should be carefully considered 
Point 7: Be mindful of export regulations 

Point 8: Be mindful of the implications of working with patent aggre- 
gators 

"^The participating universities included: California Institute of Technology, Cornell Univer- 
sity, Harvard University, Massachusetts Institute of Technology, Stanford University, Univer- 
sity of California, University of Illinois, Chicago, University of Illinois, Urbana-Champaign, Uni- 
versity of Washington, Wisconsin Alumni Research Foundation, Yale University and Association 
of American Medical Colleges (AAMC). 

®‘Tn the Public Interest: Nine Points to Consider in University Licensing,” March 6, 2007. 
http:! / www.autm.org/aboutTTIPoints to Consider.pdf 
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Point 9: Consider including provisions that address unmet needs, such 
as those of neglected patient populations or geographic areas, 
giving particular attention to improved therapeutics, 
diagnostics and agricultural technologies for the developing 
world 


IN CONCLUSION 

As technology transfer professionals, we recognize that many of these points are 
already being practiced. In fact, these points have been endorsed by a growing num- 
ber of institutions and professional organizations around the world. We applaud the 
participating institutions’ efforts to articulate these important principles and urge 
their adoption and application by the wider community of universities. As often is 
the case, guidance as to implementation of practices that will advance the mission 
of university technology transfer lags behind our collective awareness of both the 
needs that exist and our role in fostering an environment in which such needs can 
be met effectively. Given recent criticism from some sectors that question the mo- 
tives and methods underlying university technology commercialization activities, 
however, it is especially important that the principles used to support our decision- 
making be recognized as serving the best interest of the public not just of individual 
universities. Beyond the simple economics of any agreement, it is our hope that our 
colleagues will give serious consideration to these additional points before finalizing 
the terms and conditions of any technology transfer agreement. In the end, we hope 
to foster thoughtful approaches and encourage creative solutions to complex prob- 
lems that may arise when universities license technologies in the public interest and 
for society’s benefit. 

We believe that patent policy, as well as practice, should be guided by the goal 
of promoting innovation and, in turn, improvements in human welfare. That view 
drove Yale’s interest in helping to draft the “Nine Points” guidelines, which rec- 
ommend that universities refrain from patenting genomic inventions that will serve 
primarily as research tools. Yale has long taken a balanced approach to patenting, 
taking into account the nature of the invention, its relevance to research, and the 
extent to which patent protection would be necessary to give a commercial partner 
adequate incentive to develop the product completely. We have taken a similar ap- 
proach to licensing, especially by insisting upon the right to make the invention 
available to researchers at Yale and other academic institutions. 

We do not think that gene patents are having a significant negative impact on 
academic research. There have been thoughtful analyses of problems that could 
arise, and there have been anecdotal reports and two comprehensive studies of this 
issue, cited earlier in my testimony, that concluded that patents are not slowing the 
pace of research for several reasons. Universities take a nuanced approach to pat- 
enting and they are increasingly making specific provision for research uses of in- 
ventions in licenses. There is evidence that a “de facto research exemption” exists 
because companies rarely prosecute academic investigators for research uses that 
may be infringing. 

Yale and other universities have a major stake in ensuring that access to research 
tools is not compromised (the “Nine Points” document is evidence of that); we also 
recognize that circumstances may change as the fields of genomics and proteomics 
continue to advance. I am confident that the scientific community, working with the 
National Institutes of Health, the Association of University Technology Managers, 
the Association of American Medical Colleges and others, we will continue to mon- 
itor whether gene patents are interfering significantly with research. My colleagues 
and I are grateful for the Subcommittee’s interest in this topic. 


APPENDIX 

In the Public Interest: 

Nine Points to Consider in Licensing University Technology 


Point 1 

Universities should reserve the right to practice licensed inventions and to 
allow other non-profit and governmental organizations to do so 

In the spirit of preserving the ability of all universities to perform research, en- 
suring that researchers are able to publish the results of their research in disserta- 
tions and peer-reviewed journals and that other scholars are able to verify published 
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results without concern for patents, universities should consider reserving rights in 
all fields of use, even if the invention is licensed exclusively to a commercial entity, 
for themselves and other non-profit and governmental organizations: 

• to practice inventions and to use associated information and data for research 
and educational purposes, including research sponsored by commercial enti- 
ties; and 

• to transfer tangible research materials (e.g., biological materials and chemical 
compounds) and intangible materials (e.g., computer software, databases and 
know-how) to others in the non-profit and governmental sectors. 

Clear articulation of the scope of reserved rights is critical. 

Point 2 

Exclusive licenses should be structured in a manner that encourages 
technology development and use 

When significant investment of time and resources in a technology are needed in 
order to achieve its broad implementation, an exclusive license often is necessary 
and appropriate. However, it is important that technology transfer offices be aware 
of the potential impact that the exclusive license might have on further research, 
unanticipated uses, future commercialization efforts and markets. Universities need 
to be mindful of the impact of granting overly broad exclusive rights and should 
strive to grant just those rights necessary to encourage development of the tech- 
nology. 

Special consideration should be given to the impact of an exclusive license on uses 
of a technology that may not be appreciated at the time of initial licensing. A license 
grant that encompasses all fields of use for the life of the licensed patent(s) may 
have negative consequences if the subject technology is found to have unanticipated 
utility. This possibility is particularly troublesome if the licensee is not able or will- 
ing to develop the technology in fields outside of its core business. Universities are 
encouraged to use approaches that balance a licensee’s legitimate commercial needs 
against the university’s goal (based on its educational and charitable mission and 
the public interest) of ensuring broad practical application of the fruits of its re- 
search programs. 

In situations where an exclusive license is warranted, it is important that licens- 
ees commit to diligently develop the technology to protect against a licensee that 
is unable or unwilling to move an innovation forward. In long-term exclusive li- 
censes, diligent development should be well-defined and regularly monitored during 
the exclusive term of the agreement and should promote the development and broad 
dissemination of the licensed technology. Ideally, objective, time-limited performance 
milestones are set, with termination or non-exclusivity (subject to limited, but rea- 
sonable, cure provisions) as the penalty for breach of the diligence obligation. 

Another means of ensuring diligent development, often used in conjunction with 
milestones, is to require exclusive licensees to grant sublicenses to third parties to 
address unmet market or public health needs (“mandatory sublicensing”) and/or to 
diligently commercialize new applications of the licensed rights. Such a requirement 
could also be implemented through a reserved right of the licensor to grant direct 
licenses within the scope of the exclusive grant to third parties based on unmet 
need. In such situations, it is important to ensure that the parties have a common 
understanding of what constitutes a new application or unmet need for the purpose 
of implementing such a provision. 

Absent the need for a significant investment — such as to optimize a technology 
for wide use — broad, non-exclusive licensing of tools such as genomic and proteomic 
inventions can help maximize the benefits derived from those technologies, in part 
by removing obstacles to further innovation. Unlike most research tools or manufac- 
turing methods, diagnostic tests often must go through the regulatory approval proc- 
ess, and so may warrant exclusive licensing when the costs of test development, ap- 
proval or diffusion require substantial investment of capital. Nevertheless, licensing 
of diagnostic tests based on broadly applicable genomics or proteomics methods 
should strive to preserve sufficient flexibility to permit testing for multiple indica- 
tions (i.e., not an exclusive licensee’s single disease of interest) perhaps through 
multiple field-restricted or non-exclusive licenses. Exclusive licensing of a single 
gene for a diagnostic may be counterproductive in a multi-gene pathology where 
only a panel of genes can 3deld an adequate diagnosis, unless the licensee has access 
to the other genes of the panel. Such licenses can also be limited in other ways. For 
example, a university might license a genomics method exclusively for a company 
to optimize and sell licensed products for diagnostic use. The drafting of the exclu- 
sive grant could make it clear that the license is exclusive for the sale, but not use, 
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of such products; in doing so, the university ensures that it is free to license non- 
exclusively to others the right (or may simply not assert its rights) to use the pat- 
ented technology, which they may do either using products purchased from the ex- 
clusive licensee or those that they make in-house for their own use. 

In general, when no alternative testing strategy is available for a given indication, 
consideration should be given to means of ensuring reasonable access for patients 
and shielding individual healthcare providers from the risk of suit for patent in- 
fringement. As with any medical technology, licenses should not hinder clinical re- 
search, professional education and training, use by public health authorities, inde- 
pendent validation of test results or quality verification and/or control. 

Point 3 

Strive to minimize the licensing of “future improvements” 

Although licensees often seek guaranteed access to future improvements on li- 
censed inventions, the obligation of such future inventions may effectively enslave 
a faculty member’s research program to the company, thereby exerting a chilling ef- 
fect on their ability to receive corporate and other research funding and to engage 
in productive collaborations with scientists employed by companies other than the 
licensee — perhaps even to collaborate with other academic scientists. In particular, 
if such future rights reach to inventions made elsewhere in the university, research- 
ers who did not benefit from the licensing of the original invention may have their 
opportunities restricted as well, and may be disadvantaged economically relative to 
the original inventors if the licensing office has pre-committed their inventions to 
a licensee. 

For these reasons, exclusive licensees should not automatically receive rights to 
“improvement” or “follow-on” inventions. Instead, as a matter of course, licensed 
rights should be limited to existing patent applications and patents, and only to 
those claims in any continuing patent applications that are (i) fully supported by 
information in an identified, existing patent application or patent and (ii) entitled 
to the priority date of that application or patent. 

In the rare case where a licensee is granted rights to improvement patents, it is 
critical to limit the scope of the grant so that it does not impact uninvolved re- 
searchers and does not extend indefinitely into the future. It is important to further 
restrict the grant of improvements to inventions that are owned and controlled by 
the licensor institution — i.e., (i) not made by the inventor at another institution, 
should they move on or (ii) co-owned with, or controlled by, another party. One re- 
finement to this strategy would be to limit the license to inventions that are domi- 
nated by the original licensed patents, as these could not be meaningfully licensed 
to a third party, at least within the first licensee’s exclusive field. As was discussed 
earlier, appropriate field restrictions enable the licensing not only of the background 
technology, but also of improvements, to third parties for use outside the initial li- 
censee’s core business. In all cases, a license to improvements should be subject to 
appropriate diligent development requirements. 

It should be recognized, however, that not all “improvements” have commercial 
potential (for example, they may not confer sufficient additional benefit over the ex- 
isting technology to merit the expense of the development of new or modified prod- 
ucts), in which case a licensee might not wish to develop them. In general, it may 
be best simply not to patent such improvements. 

Point 4 

Universities should anticipate and help to manage technology transfer 
related conflicts of interest 

Technology transfer offices should be particularly conscious and sensitive about 
their roles in the identification, review and management of conflicts of interest, both 
at the investigator and institutional levels. Licensing to a start-up founded by fac- 
ulty, student or other university inventors raises the potential for conflicts of inter- 
est; these conflicts should be properly reviewed and managed by academic and ad- 
ministrative officers and committees outside of the technology transfer office. A 
technology licensing professional ideally works in an open and collegial manner with 
those directly responsible for oversight of conflicts of interest so as to ensure that 
potential conflicts arising from licensing arrangements are reviewed and managed 
in a way that reflects well on their university and its community. Ideally, the uni- 
versity has an administrative channel and reporting point whereby potential con- 
flicts can be non-punitively reported and discussed, and through which consistent 
decisions are made in a timely manner. 
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Point 5 

Ensure broad access to research tools 

Consistent with the NIH Guidelines on Research Tools, principles set forth by 
various charitable foundations that sponsor academic research programs and by the 
mission of the typical university to advance scientific research, universities are ex- 
pected to make research tools as broadly available as possible. Such an approach 
is in keeping with the policies of numerous peer-reviewed scientific journals, on 
which the scientific enterprise depends as much as it does on the receipt of funding: 
in order to publish research results, scientists must agree to make unique resources 
(e.g., novel antibodies, cell lines, animal models, chemical compounds) available to 
others for verification of their published data and conclusions. 

Through a blend of field-exclusive and non-exclusive licenses, research tools may 
be licensed appropriately, depending on the resources needed to develop each par- 
ticular invention, the licensee’s needs and the public good. As suggested with re- 
spect to genomics and proteomics method patents in Point 2 above, a university 
might license a research reagent, kit or device exclusively to a company to optimize 
and sell licensed products and services for research, diagnostic or other end uses. 
The drafting of such an exclusive grant should make clear that the license is exclu- 
sive for the sale, but not use, of such products and services; in doing so, the univer- 
sity ensures that it is free to license non-exclusively to others the right to use the 
patented technology, which they may do either using products purchased from the 
exclusive licensee or those that they make in-house for their own use. 

Point 6 

Enforcement action should be carefully considered 

In considering enforcement of their intellectual property, it is important that uni- 
versities be mindful of their primary mission to use patents to promote technology 
development for the benefit of society. All efforts should be made to reach a resolu- 
tion that benefits both sides and promotes the continuing expansion and adoption 
of new technologies. Litigation is seldom the preferred option for resolving disputes. 

However, after serious consideration, if a university still decides to initiate an in- 
fringement lawsuit, it should be with a clear, mission-oriented rationale for doing 
so — one that can be clearly articulated both to its internal constituencies and to the 
public. Ideally, the university’s decision to litigate is based on factors that closely 
track the reasons for which universities obtain and license patents in the first place, 
as set out elsewhere in this paper. Examples might include: 

• Contractual or ethical obligation to protect the rights of existing licensees to 
enjoy the benefits conferred by their licenses; and 

• Blatant disregard on the part of the infringer for the university’s legitimate 
rights in availing itself of patent protection, as evidenced by refusal on the 
part of the infringer to negotiate with or otherwise entertain a reasonable 
offer of license terms. 

Under all circumstances, it reflects poorly on universities to be involved in “nui- 
sance suits.” Exclusive licensees should be encouraged to approach patent enforce- 
ment in a manner that is consistent with the philosophy described in this Point 6. 

Point 7 

Be mindful of export regulations 

University technology transfer offices should have a heightened sensitivity about 
export laws and regulations and how these bodies of law could affect university li- 
censing practices. Licensing “proprietary information” or “confidential information” 
can affect the “fundamental research exclusion” (enunciated by the various export 
regulations) enjoyed by most university research, so the use of appropriate language 
is particularly important. Diligence in ensuring that technology license transactions 
comply with federal export control laws helps to safeguard the continued ability of 
technology transfer offices to serve the public interest. 

Point 8 

Be mindful of the implications of working with patent aggregators 

As is true of patents generally, the majority of university-owned patents are unli- 
censed. With increasing frequency, university technology transfer offices are ap- 
proached by parties who wish to acquire rights in such ‘overstock’ in order to com- 
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mercialize it through further licenses. These patent aggregators typically work 
under one of two models: the ‘added value’ model and the so-called ‘patent troll’ 
model. 

Under the added value model, the primary licensee assembles a portfolio of pat- 
ents related to a particular technology. In doing so, they are able to offer secondary 
licensees a complete package that affords them freedom to operate under patents 
perhaps obtained from multiple sources. As universities do not normally have the 
resources to identify and in-license relevant patents of importance, they cannot offer 
others all of the rights that may control practice (and, consequently, commercializa- 
tion) of university inventions. By consolidating rights in patents that cover 
foundational technologies and later improvements, patent agOTegators serve an im- 
portant translational function in the successful development of new technologies and 
so exert a positive force toward commercialization. For example, aggregation of pat- 
ents by venture capital groups regularly results in the establishment of corporate 
entities that focus on the development of new technologies, including those that 
arise from university research programs. To ensure that the potential benefits of 
patent aggregation actually are realized, however, license agreements, both primary 
and secondary, should contain terms (for example, time-limited diligence require- 
ments) that are consistent with the university’s overarching goal of delivering useful 
products to the public. 

In contrast to patent aggregators who add value through technology-appropriate 
bundling of intellectual property rights, there are also aggregators (the ‘patent 
trolls’) who acquire rights that cut broadly across one or more technological fields 
with no real intention of commercializing the technologies. In the extreme case, this 
kind of aggregator approaches companies with a large bundle of patent rights with 
the expectation that they license the entire package on the theory that any company 
that operates in the relevant field(s) must be infringing at least one of the hundreds, 
or even thousands, of included patents. Daunted by the prospect of committing the 
human and financial resources needed to perform due diligence sufficient to estab- 
lish their freedom to operate under each of the bundled patents, many companies 
in this situation will conclude that they must pay for a license that they may not 
need. Unlike the original patent owner, who has created the technology and so is 
reasonably entitled to some economic benefit in recognition for its innovative con- 
tribution, the commercial licensee who advances the technology prior to sub- 
licensing, or the added value aggregator who helps overcome legal barriers to prod- 
uct development, the kind of aggregator described in this paragraph typically ex- 
tracts payments in the absence of any enhancement to the licensed technology.® 
Without delving more deeply into the very real issues of patent misuse and bad- 
faith dealing by such aggregators, suffice it to say that universities would better 
serve the public interest by ensuring appropriate use of their technology by requir- 
ing their licensees to operate under a business model that encourages commer- 
cialization and does not rely primarily on threats of infringement litigation to gen- 
erate revenue. 


Point 9 

Consider including provisions that address unmet needs, such as those of 
neglected patient populations or geographic areas, giving particular at- 
tention to improved therapeutics, diagnostics and agricultural tech- 
nologies for the developing world 

Universities have a social compact with society. As educational and research insti- 
tutions, it is our responsibility to generate and transmit knowledge, both to our stu- 
dents and the wider society. We have a specific and central role in helping to ad- 
vance knowledge in many fields and to manage the deployment of resulting innova- 
tions for the public benefit. In no field is the importance of doing so clearer than 
it is in medicine. 

Around the world millions of people are suffering and dying from preventable or 
curable diseases. The failure to prevent or treat disease has many causes. We have 
a responsibility to try to alleviate it, including finding a way to share the fruits of 


® A somewhat related issue is that of technology ‘flipping’, wherein a non-aggregator licensee 
of a university patent engages in sublicensing without having first advanced the technology, 
thereby increasing product development costs, potentially jeopardizing eventual product release 
and availability. This problem can be addressed most effectively by building positive incentives 
into the license agreement for the licensee to advance the licensed technology itself — e.g., design 
instrumentation, perform hit-to-lead optimization, file an IND. Such an incentive might be to 
decrease the percentage of sublicense revenues due to the university as the licensee meets spe- 
cific milestones. 
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what we learn globally, at sustainable and affordable prices, for the benefit of the 
world’s poor. There is an increased awareness that responsible licensing includes 
consideration of the needs of people in developing countries and members of other 
underserved populations. 

The details involved in any agreement provisions attempting to address this issue 
are complex and will require expert planning and careful negotiation. The applica- 
tion will vary in different contexts. The principle, however, is simple. Universities 
should strive to construct licensing arrangements in ways that ensure that these 
underprivileged populations have low- or no-cost access to adequate quantities of 
these medical innovations. 

We recognize that licensing initiatives cannot solve the problem by themselves. 
Licensing techniques alone, without significant added funding, can, at most, en- 
hance access to medicines for which there is demand in wealthier countries. Dis- 
eases that afflict only the global poor have long suffered from lack of investment 
in research and development: the prospects of profit do not exist to draw commercial 
development, and public funding for diseases suffered by those who live far away 
from nations that can afford it is difficult to obtain and sustain. Through thoughtful 
management and licensing of intellectual property, however, drugs, therapies, and 
agricultural technologies developed at universities can at least help to alleviate suf- 
fering from disease or hunger in historically marginalized population groups. 

Mr. Berman. Dr. Grodman? 

TESTIMONY OF MARC GRODMAN, CHAIR OF THE BOARD AND 

CEO, BIO-REFERENCE LABORATORIES, ELMWOOD PARK, NJ 

Dr. Grodman. Mr. Chairman, Members of the Subcommittee, I 
want to thank you for the opportunity to testify on a critical issue 
of public health. 

My name is Marc Grodman. I am a physician as well as founder 
and CEO of Bio-Reference Laboratories, a publicly traded company. 
We are the largest independent regional clinical laboratory in the 
Northeast, employing over 1,700 people with revenues this year 
that will exceed $250 million. In 2006, Bio-Reference Laboratories 
purchased Gene Dx, a laboratory in Gaithersburg, Maryland, that 
does primarily genetic testing. This is an important business oppor- 
tunity. 

Unfortunately, the ability of Gene Dx to offer potentially life- 
saving genetic tests have been severely restricted. Gene patent 
holders have granted exclusive licenses for the testing of genetic 
disorders, keeping competitors of Gene Dx out, and we think hav- 
ing an adverse effect on the public. 

I am not here today to attack the patenting of genes. What I am 
here to say is that using gene patents for the exclusive licensing 
of genetic tests for conditions, such as cancer, neurological disease, 
certain kinds of heart disease, among others, should be severely re- 
stricted, if not barred. 

A laboratory with an exclusive testing license does not have to 
compete. It results in substantive quality of the testing as well as 
excessive pricing, making the test unaffordable to many. It also sti- 
fles research innovation. Competition, on the other hand, is the 
most effective tool we have to address the needs of public health. 
Let me describe three examples that will explain what I mean. 

The first example concerns one of our society’s most dangerous 
killers, breast cancer, and the related breast cancer genes BRCA- 
1 and BRCA-2. The patent holder has granted an exclusive license 
to one company to do the diagnostic testing for these genes. Not 
surprisingly, over the course of time, quality issues arose. 
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Dr. Chung, from Columbia University, who has submitted testi- 
mony along with my testimony, cites in her testimony that for 
about 10 years the tests of breast cancer genes was not as com- 
prehensive as it might have been, given that there were a number 
of subsequent mutations that were not found. Competition would 
never allow this situation to go on, and, in fact, this information 
is confirmed in the peer-reviewed article, which is also cited in Dr. 
Chung’s testimony. 

The second example involves long QT genes that can cause sud- 
den death from heart arrhythmias. These genes were patented and 
an exclusive license was granted to a single laboratory. For 2 years, 
the exclusive licensed laboratory went into bankruptcy and no 
other laboratory could test for this gene. 

During this hiatus, Abigail, a 10-year-old child with long QT syn- 
drome, died. 

It is not just one or two genes. Each of the genes may mean a 
different medicine may work. So you really have to do it and do it 
well, and in that period of time, this girl never had access to the 
test. 

Dr. Chung also describes persistent problems with a test per- 
formed by this exclusive laboratory, including long delays in get- 
ting results, in determinant findings, high costs, and just the basic 
lack of improvement by making the test better. 

We can make a better test, but under the existing system, we 
cannot. 

The third example is raised by testimony that I submitted from 
Dr. Kathy Matthews, a child neurologist and pediatrician at the 
University of Iowa. Dr. Matthews describes serious quality issues 
that she has encountered with the exclusive licensing of laboratory 
tests for certain neurological disorders. 

It is somewhat amazing that as time goes on and we learn more 
about the association of different medical conditions and genetic 
patterns that she is now at a point to where she is referring less. 

These scenarios illustrate another problem, that the laboratory 
with the exclusive license has no incentive to conduct further re- 
search, and other laboratories, including academic laboratories, are 
prevented by the patent holder from doing research as well in 
many cases. 

I believe that competition in diagnostic testing is critical to pro- 
tecting the public health and, fortunately, is a remedy aside from 
legislative reform, and that is the Bayh-Dole Act of 1980. This is 
the act that allows universities to get paid patents on genes even 
though Federal funds help pay the research. The act, however, rec- 
ognizes that the patent monopoly obtained through taxpayer fund- 
ing could be misused. 

It specifies specifically a remedy. When the public’s health or 
safety needs are not being reasonably satisfied by the patent holder 
or its exclusive licensee, the Federal funding agency has the power 
to march in and provide licenses to other interested parties. Thus, 
under existing Bayh-Dole legislation, when there are legitimate 
health and quality complaints about genetic laboratory tests of an 
exclusive licensee, the NIH may give licenses to other laboratories 
willing and able to do the tests. 
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Opening up the licensing process to more than one diagnostic 
testing laboratory will have a desirable benefit of improvement 
quality, more research, lower price, and creating a competitive 
framework at a higher standard by which even the exclusive licens- 
ees have to be able to attain. 

As a laboratory, we are not seeking any windfall. Under Bayh- 
Dole, any laboratory given a license through the march-in provi- 
sions can and should be charged a reasonable royalty to use the 
patent. 

Even though the NIH has refused to march in in three instances 
in which it was asked to do so, those cases involved drugs and not 
gene diagnostic testing and involved issues of price, not efficacy. 
Therefore, Congress must compel the NIH to enforce the margin 
provisions of the Bayh-Dole Act. 

In conclusion, if we or any company can be able to provide a fast- 
er, better, more thorough result, more complete, more efficient tests 
to the public, the ability to go in and obtain this on a nonexclusive 
license and then sweep the market will be in the public health’s ad- 
vantage. 

Thank you very much. 

[The prepared statement of Dr. Grodman follows:] 
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Prepared Statement of Marc Grodman 


Statement of Dr. Marc Grodman, 

CEO of Bio-Reference Laboratories, Inc. 

The House Judiciary Subcommittee on Courts, the Internet and Intellectual Property in 
Connection with its hearing on "Stifling or Stimulating - The Role of Gene Patents in Research 
and Genetic Testing" 

October 30, 2007 

Mr. Chairman, members of the subcommittee, I want to thank you for the opportunity of 
testifying on a critical issue public health. I also want to congratulate the subcommittee for its 
leadership in scheduling this hearing on the important topic of the impact of gene patenting n 
genetic testing. 

My name is Marc Grodman. I am the founder and CEO of Bio-Reference Laboratories 
(BRLI), a publicly traded company with headquarters in Elmwood Park, New Jersey that is the 
largest independent regional clinical laboratory in the Northeast, as well as providing national 
service in certain specialized areas. For almost 25 I have also been an attending physician on the 
medical wards of Columbia University’s College of Physicians and Surgeons' New York- 
Presbyterian Hospital. 

BRLI is a full service clinical laboratory. This means that we analyze blood, urine and 
tissue samples for a whole host of conditions, including diabetes, HIV/AIDS and hepatitis, to 
name a few. We have specialty capabilities in the areas of oncology and genetics. We employ 
almost 1700 individuals and serve physicians across the country who send us the samples to test. 
Over the past twenty years, BRLI has grown substantially. This year its revenues will total more 
than a quarter of a billion dollars, up from a two hundred thousand dollars in 1 987. 

A few years ago, I was making rounds with the interns when a patient was presented 
whose heart muscle was defective. She had a condition known as hypertrophic cardiomyopathy, 
A significant number of people with this condition are susceptible to sudden death syndrome. I 
asked the medical student to tell me the options for treating this patient and discovered for the 
first time that we could diagnose the condition by using a genetic test. In the past, our ability to 
make an exact diagnosis was limited; using data from an EKG and evaluating the shape of the 
heart using an echocardiogram, we hoped to have clues to the severity of the condition. But, as I 
learned at that time, with proper genetic testing, a much more accurate diagnosis could be made 
and the risk of sudden death could be properly evaluated and even reduced. That impressed me. 

At the outset, I want to make it clear that that I am not here to attack the entire U.S. 
patent system, or even the patenting of genes or gene sequences per se. I am also not here to 
challenge the rights of universities under the Bayh-Dole Act of 1980 ("Bayh-Dole") to profit 
from the commercialization of their discoveries. While historically, patents, which confer legal 
monopolies of limited duration, have benefited society in numerous ways, sueh as by increasing 
innovation, in the case of genetic diagnostic testing that is patent proteeted and exclusively 
licensed the public health has been adversely affected. What I am saying is that the exclusive 
licensing of genetic associations, meaning of specific gene sequences or mutations in relation to 
certain clinical conditions, should be barred. 

I would like to focus my remarks on two points: (1) explaining how the grant of exclusive 
patent licenses for conducting genetic diagnostic tests runs contrary to the public health; and (2) 
proposing a practical and simple remedy for this problem, which involves the Bayh-Dole Act of 
1980, 
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I became personally familiar with the issues when in 2006, BRLI purchased GeneDx, a 
wonderful laboratory, not far from here in Gaithersburg, Maryland, that does DNA sequencing, 
analyzing each base pair of the chromosomes, to diagnosis rare genetic disorders. In addition to 
diagnosing genetic disease outright, GeneDx has the ability to test for human genes that are 
associated with certain diseases or that make a person highly susceptible to a certain disease. My 
company was excited by the opportunity to participate in the forefront of modern medicine and 
at the same time take advantage of an important business opportunity. 

Unfortunately, however, the ability of GeneDx to offer these genetic tests has been 
severely restricted by gene patent holders or their exclusive licensees, such that GeneDx, as well 
as other clinical laboratories, may not provide tests without the threat of being sued for infringing 
gene-related patent. 

How has this problem arisen? 

The patent holder of a gene patent, usually a university where the original research was 
conducted, controls the commercial use of the gene. This means that a laboratory cannot analyze 
the gene for mutations in order to diagnose the presence of a disease or condition, such as breast 
cancer or muscular dystrophy, without permission of the patent holder. In cases where the 
university grants licenses to multiple laboratories to conduct the diagnostic tests, the public 
interest and technological advancement are generally promoted through the competitive process. 

Indeed many institutions, including the National Institutes of Health (NIH), major 
universities, and the Association of University Technology Managers (AUTM) believe that the 
best practice is to limit strictly the grant of exclusive licenses to extraordinary circumstances. 

More particularly, the NIH recommended policy is to restrict the licensing of genomic 
inventions to non-exclusive approaches "whenever possible." A non-exclusive licensing 
approach "whenever possible" favors and facilitates m^ing broad enabling technologies and 
research uses of inventions widely available and accessible to the scientific community. See, 
"Best Practices for the Licensing of Genomic Inventions: Final Notice" (70 Fed. Reg. 18413, 
18415, April 11, 2005), at httD://www.ott.nih.2ov/Ddfs/70FRl 841 3.pdf (last visited October 25, 
2007). 


Similarly, AUTM recently came out with their recommendation of a consensus 
recommendation by about a dozen major U.S. research universities entitled "In the Public 
Interest: Nine Points to Consider in Licensing University Technology." This policy, published on 
March 6, 2007 addresses the need for commercial arrangements to be cognizant of the public 
good. httD://www.autm.net/nineDoints endorsementcfin . last visited October 26, 2007. 

I have to confess to a strong underlying belief— competition in diagnostic testing is 
critical to protection the public health. Right now, except when blocked by exclusive licenses, 
clinical laboratories compete. We compete on service — ^getting back the results in a timely 
manner and in a way that contains clinically useful information to the physician and perhaps the 
patient. We compete on quality — we have to get the right result; if we do not, then we will suffer 
the consequences - the loss of business. We compete on price— we know if we are more efficient 
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we can get more business. We need to compete fully and across the board on technology. We 
need, for example, to be able see if there is one area of the human genome that has been 
associated with one condition or disease might have new or further meaning when combined 
with another area of the human genome. This robust competition protects the public. When a 
gene is the exclusive province of a single laboratory because of an exclusive licensing 
agreement, that laboratory does not have to compete on any of these factors. The absence of 
competition leads to substandard quality of tests, inadequate marketing of or information about 
tests, as well as to excessive pricing, making the tests unaffordable and unavailable to thousands 
of individuals. 

Let me give you several examples of the problems my laboratory has encountered in 
trying to do its business. In one case, shortly after we acquired GeneDx, one of our customers, a 
geneticist, asked for a diagnosis for a rare skin disorder. While we were in the process of 
sequencing the gene in order to make a diagnosis, we received a letter from another laboratory 
claiming that within the sequence we were analyzing was another sequence associated with 
hearing loss. We were told that this hearing loss area was patent protected and that we could not 
proceed further without infringing the patent. The laboratory would not accept a fee or royalty 
from us to conduct the genetic test, but said that the patient would have to submit DNA to them 
for testing; they would just re-do our existing work at full cost to the patient to confirm what we 
had already done. 

We have experienced another notable example of the problem involving genes associated 
with Long QT Syndrome. Long QT Syndrome is a disorder of the heart's electrical system that 
is characterized by irregular heart rhythms and risk of sudden death. The discovery of these 
genes was partially funded by the NIH. Numerous U.S. patents were obtained on the genes and 
the patent holder (the University of Utah) granted an exclusive license to one laboratory to 
develop and offer the diagnostic test for the genes. 

We have consulted with Dr. Wendy Chung, a highly respected physician and research 
scientist at Columbia University's New York-Presbyterian Hospital, who has informed us that 
there have been serious quality problems which continue, generally unresolved, in connection 
with the LQT Syndrome tests. A key problem relates to inaccurate or incomplete testing. Thus, 
tests done by the exclusively licensed clinical laboratory failed to detect mutations that were 
found in the same patients Dr. Chung’s research laboratory. One such case involved a five year 
old child who was at very high risk of sudden cardiac death. An incorrect test could have had 
fatal consequences for the child. An incorrect diagnosis in the child would also have left over 20 
other mutation carriers in her family at risk for sudden cardiac death. A system that allows only 
one laboratory to conduct a genetic test creates other problems as well. Dr. Chung has also 
informed us that the turn around time for the test is lengthy, and can take as long as six to eight 
weeks. Finally, the price of the test to the public is currently S5,400 even though a competitive 
laboratory could offer the test for about a quarter of the price. 1 am submitting as Appendix A to 
the subcommittee a written statement by Dr. Chung that describes in greater detail the problems 
with the Long QT syndrome test. 

The University of Utah awarded an exclusive license to DNA Sciences for genetic testing 
in several genes associated with LQT. However, DNA Sciences never developed a genetic test 
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for this disorder. Meanwhile, GeneDx did develop testing and made it available to the public. 
DNA Sciences sued GeneDx for infringement, and would not issue GeneDx a sub-license to 
offer testing. DNASciences was sold to another company. GeneDx contacted the new company 
and requested a license. The new company refused. GeneDx asked simply to be allowed to offer 
the test only so long as the new company was getting their test ready, so that there would be 
testing available to the patients and their families in the interim. The new company refused. The 
new company was then purchased by yet another company. Thus there was a full 2-year period 
during which genetic testing was not available for this disorder which kills children and young 
adults. I am aware of at least one patient, Abigail, who during this time developed an arrythmia. 
If testing were available, the cause of Abigail's arrythmia would have been diagnosed and the 
correct therapy been instituted. However, Abigail died suddenly at age 10 from her undiagnosed 
LQT syndrome. 

In sum, we have tried, with no success, to sublicense the Long QT genes from the 
laboratory with the exclusive patent rights so that we could offer the test to the public. I am 
convinced that if we had the rights to perform this lest, we could do a better job and do it less 
expensively so that the test would be more widely available. 

This problem extends to many other genetic diseases aside from LQT genes. One well- 
publicized example of this problem has to do with BRCA1/BRCA2, the genes whose mutation 
results in a predisposition to breast cancer, ovarian cancer and even prostate cancer. These genes 
were also discovered with the help of funding from the National Institutes of Health. There are 
multiple patents in this portfolio, including many owned or co-owned by the University of Utah, 
The University of Utah has granted an exclusive license to its owned or co-owned patents to one 
company to develop, use and commercialize the diagnostic tests for BRCAl and BRCA2. 

To begin with, there were several problems with the BRCAl and BRCA2 tests, 
according to information we have received from Dr. Chung , which is contained in her statement 
to the subcommittee. For example, for many years, the testing procedures did not include 
genomic deletions and reanangements. As a result, there were a number of mutations that were 
not detected by the test offered until 2006, meaning that the tests were not as comprehensive as 
they could have been if other companies and researchers had been permitted to create a better 
test. Furthermore, the laboratory’s insistence on testing blood only has restricted the test 
unnecessarily in instances in which there is no blood but only other genetic material. The cost of 
the test, which is still high— approximately $3,000— poses a problem for people who are 
uninsured or live in states in which Medicaid does not reimburse the cost. 

In addition to BRCAl and 2 and Long QT Syndrome genes, many providers have 
discontinued or have been prevented from providing genetic testing for other diseases. I am 
submitting as Appendix B to the subcommittee a statement provided to me by Dr. Katherine 
Matthews, a neurological pediatrician at the University of Iowa, describing the serious problems 
she has encountered previously with the exclusive licensing of gene patents in the area of 
neurological disorders. Many of these problems are similar to those described by Dr. Chung in 
her statement. 

It is my strong belief that the exclusive licensing of genetic diagnostic patents is creating a 
serious public health problem. As the number of genes that are discovered to be associated in 
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some manner to a certain disease keeps increasing, so will the problems. It is clear that while the 
function of many genes has already been discovered, many correlations between mutations in 
these genes and diseases still remain to be discovered. I expect that such discoveries will 
accelerate in the next few years, and that the number of established eorrelations will grow 
exponentially. And, sinee the numbers of discovered genetic correlations will grow, so will the 
numbers of patents and the number of exclusive licenses for diagnostic tests. 

There is another significant problem caused by exclusive licenses: innovation is stifled. 
As Dr. Chung's statement demonstrates when an exclusive license is granted research on finding 
new genes which will enhance the clinical significance of the original discovery is brought to a 
halt. 


I do not have a problem if the discoverers of such correlations obtain patent protection for 
the diagnostic applications of these correlations. I understand that the research enterprise needs 
financing and involves risks. Patent protection is a time proven method of trying to control such 
risks. In the case of genetic diagnostic correlations, however, it is my view that the risks are not 
as high nor the uncertainties as deep as is the case in the discovery of new drugs. I know that 
getting a new drug from discovery all the way through approval by the FDA may cost up to or 
more than $1 billion and involve a decade or more of work and uncertainty. Exclusive patent 
protection is critical in order to fund such endeavors. 

In contrast, in the case of the discovery of genetic correlations to diagnosing disease or 
disease predisposition, the investment in time and money, the uncertainty, and the regulatory 
hurdles are not nearly as onerous as in the case of drugs. For example, a service laboratory like 
my company could enter the market quickly at only a small fraction of the cost of what would be 
needed in the pharmaceutical industry. Allowing companies like mine, that can put a diagnostic 
test on the market and provide competition to other laboratories in the same area, will be 
extremely beneficial to the public health. 

I am therefore in favor of a regime where a company like mine can obtain a non- 
exclusive license &om the holder of the patent or obtain a non-exclusive sublicense from the 
licensee of the patent. If I can demonstrate that my test would be better, faster, provide fewer 
false negatives or positives, fill a niche, cost less to the public or perhaps complement the test 
already offered by my competitor then the public will benefit greatly by my entry. 1 am not 
asking for a free ride; all 1 am asking for is the ability to compete fairly and benefit the public 
and my company. 

In the area of genetic testing, exclusivity is a formula for mediocrity. 

Fortunately, I believe that the Bayh-Dole Act of 1980 offers a ready solution to these 
problems that requires no legislation at all. 

The Bayh-Dole Act was enacted more than twenty years ago to encourage the 
commercialization of patents obtained through federal funding by allowing the universities 
sponsoring the research to hold the patent. Nonetheless, Congress understood that this patent 
monopoly, based on taxpayer funding, could be misused— and Congress specified a remedy for 
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the misuse. Thus, the Act empowers the federal agency financing the research to "march in"- 
and provide licenses to other interested parties-when, for example, the "health or safety needs" 
of the American people are not being "reasonably satisfied" by the patent holder or its exclusive 
licensee. 

The march-in rights are clearly spelled out in Bayh-Dole (35 U.S.C. § 203 (a)(2)): 

(a) With respect to any subject invention in which a small business 
firm or nonprofit organization [e.g. a university] has acquired title 
under this chapter, the Federal agency under whose funding 
agreement the subject invention was made [e.g. NIH] shall have 
the right, in accordance with such procedures as are provided in 
regulations promulgated hereunder, to require the contractor, an 
assignee, or exclusive licensee of a subject invention [e.g. in the 
case of the Long QT exclusive licensee] to grant a nonexclusive, 
partially exclusive, or exclusive license in any field of use to a 
responsible applicant or applicants, upon terms that are reasonable 
under the circumstances, and if the contractor, assignee, or 
exclusive licensee refuses such request, to grant such a license 
itself, if the Federal agency determines that such 

(2) action is necessary to alleviate health or safety needs which are 
not reasonably satisfied by the contractor, assignee, or their 
licensees... 

Bayh-Dole applies because most of the research leading to gene patents have been funded 
by the federal government. 

I am aware that the NIH has never exercised its "march in" powers. I also know that it 
has denied three formal requests to "march in," although none of those instances involved 
diagnostic genetic tests. 

In its opinions on two of those requests (Norvir™, manufactured by Abbott Laboratories, 
decided July 29, 2004; and Xalatan™, manufactured by Pfizer, decided September 17, 2004), the 
NIH indicated that the cases rested essentially on complaints about pricing alone, and asserted 
that "march in" rights were not designed for "controlling" drug prices. In addition, because in 
both instances the FDA had approved the drugs as safe and effective and no evidence had been 
presented by the requesters that march-in would alleviate health or safety needs not met by 
Abbott or Pfizer, the NIH declined to act. As I will demonstrate below the situation with genetic 
diagnostic tests is entirely different from that of these drugs. 

The third denied request involved a 1997 petition from Baxter Labs that the NIH initiate 
march-in proceedings in a litigation between two competing products for separating stem cells. 
See, Johns Hopkins University v Cellpro Inc.. 152 F3d 1342( Fed. Cir., 1998). The NIH found 
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no health and safety needs at issue because the difference between the products was just one of 
"convenience of use." The NIH found that Baxter had taken appropriate steps to reasonably 
satisfy “health or safety needs," and did not initiate proceedings. 

None of these cases, I believe, poses any obstacle to NIH’s use of "march in" powers to 
ensure that the public’s "health and safety needs" are met by diagnostic genetic laboratory tests. 
In fact, the exercise of march-in rights would be especially appropriate in cases involving 
diagnostic gene testing, wider availability and incidentally, lower cost to the public. 

There is a fundamental difference between the situation of drug companies and diagnostic 
laboratories, as I have pointed out previously. Given the huge costs of drug development, 
breaking up exclusive patent rights for drugs could have serious consequences for the 
willingness of companies to undertake the needed research in the first place. Without solid patent 
protection, the companies could see no way to recoup their enormous investment. But in the area 
of gene patents for diagnostic tests, efforts to identify new genes and their correlation with 
disease would not seriously be discouraged by the absence of exclusive patent rights for several 
reasons. The costs of discovery are not comparable to those for drug development. Furthermore, 
because there are other ways of gaining royalties from the gene identification-for example 
development of drugs for the diseases themselves-the loss of some royalties from non 
exclusivity on lab tests is not likely to have a serious adverse impact on the incentives to 
identification. 

Another major difference between drugs and genetic diagnostic tests is found in the very 
nature of the two technologies. In the case where a drug is patented by one pharmaceutical 
company, its competitors are not prevented from continuing their research into the same disease 
with the expectation that they can develop different drugs that will avoid the patent holder’s 
patent. The disease itself is not patented, as it obviously cannot be since it is a natural 
phenomenon. Thus, there are a potentially unlimited number of drugs of different compositions 
and structures that might be tested and proposed for treating the same disease. In genetic 
diagnostics, in contrast, for a given disease such as Long QT Syndrome, we are dealing with one 
or at most a handful of genes and their correlations. Once these are in exclusive hands for the 
average life of a patent, say 1 8 years, neither 1 nor others can enter the field and use the patented 
genes to find other genes or improve the tests that correlate to the same disease. In fact, since my 
work is primarily commercial in nature, were my researchers to do commercially relevant 
discovery research with patented genes, I understand that such research would constitute patent 
infringement of the rights of the exclusive holder. See, Roche Products Inc., v. Solar 
Pharmaceutical Co. Inc., 733 F2d 858 ( Fed. Cir. 1984). The public does not benefit from such a 
situation. 

In addition, breaking up exclusive licenses need not provide a windfall for my company 
or any other company. The Bayh-Dole section of the patent law contemplates expressly that the 
marching-in agency arrange that a license or sublicense be given to a responsible applicant 
"upon terms that are reasonable under the circumstances." See 35 U.S.C, 202(a). This clearly 
envisions the calculation of a reasonable royalty - not a royalty free license. There is plenty of 
precedent for reasonable royalties in other areas of the patent law, such as 35 U.S.C. 154 (a 
"reasonable royalty" to be charged to a party who has been on notice of pending patent claims 
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that later issue) and 25 U.S.C. 284 (after losing an infringement lawsuit the infringer has to pay 
damages no less that a "reasonable royalty"). The courts have developed a lengthy jurisprudence 
on what is a "reasonable royalty" for damages for patent infringement. See for example Georgia- 
Pacific Corp. V. U.S. Plywood Corp., 318 F. Supp. 1116 (S.D.N.Y. 1970) (using 15 factors to 
determine a "reasonable royalty" such as the nature of the invention, other established royalties 
for the same patent, other comparable royalties, the custom of the industry, etc.). 

Finally, calculating reasonable royalties is a well known exercise to patent-savvy 
universities and to the NIH’s Office of Technology Transfer, both of which have licensed out 
their own extensive portfolios of patents in the last few decades. 

Bayh-Dole vested the government with the responsibility of ensuring that government 
funded technology licenses protect the best interests of the public. In light of the foregoing, I 
believe that this committee should require that the that NIH enforce the "march in" provisions of 
Bayh-Dole in appropriate cases involving diagnostic genetic testing, including the ones outlined 
above. This is a feasible and indeed necessary way to ensure that the public’s health and safety 
needs are met more widely with regard to DNA diagnostic and susceptibility testing. If the NIH 
is unwilling or unable to enforce the law as written, then Congress should review whether the 
power to enforce Bayh Dole should be placed in the hands of another federal agency. The NIH 
cannot be permitted to let Bayh Dole's march in provisions become dead letter law. The NIH 
must implement the law, not nullify it. 

I have deliberately not discussed in detail other obvious remedies. The subcommittee is 
clearly aware that there are legislative solutions, such as the bill that was proposed by former 
Rep. Lynn Rivers, In my opinion, there is no need for a study to document fiirther a problem 
that is already well known in the field of genetic diagnostic testing, 

I have valued this opportunity to share my views on the serious public healtli 
consequences of exclusive patents for diagnostic gene testing. I most respectfully urge the 
subcommittee to adopt a remedy promptly to the problem I have described. 
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Mr. Chairman, Members of the Subcommittee, 

Thank you very much for the opportunity to submit this statement which accompanies the 
Statement submitted by Dr. Marc Grodman, CEO of Bio-Reference Laboratories, Inc. 

My name is Wendy Chimg, MD, PhD. I am a clinical and molecule geneticist and am director 
of Clinical Genetics at Columbia Univ^sity. I am director of the fellowship program in 
molecular genetics and cytogenetics at Columbia Univemity and direct both a clinical and 
research molecular genetics laboratory. I am the Herbert Irving assistant professor of pediatrics 
and medicine at Columbia University. I have been conducting research in human genetics for 
the last 17 years in the areas of obesity, diabetes, breast cancer, pulmonary hypertension, 
inherited arrhythmias, congenital heart disease, and spinal muscular atrophy. 

In recent years, there has been groundbreaking research in human genetics that has identified the 
genetic basis for over 2200 human diseases. Genes have been identified for nearly all types of 
human disease including susceptibility to breast cancer, colon cancer, Parkinson disease, 
Alzheimer’s disease, stroke, coronary artery disease and myocardial infarction, arrhythmias, 
diabetes, and macular degeneration. These conditions are not rare diseases, but are common 
conditions from which the majority of Americans will suffer at some point in their lives. 
Importantly, for many of these conditions, there are effective preventive measures that can be 
taken if patients know they are at risk. Therefore, genetic testing for these conditions plays a 
crucial role in allowing patients to assess diseases for which they are at risk, quantify the level of 
risk, and determine the interventions that will be most effective given the molecular basis of their 
disease predisposition. 

Clinical testing is now available for over 1 180 of these genetic disorders, but in approximately 
20% of these cases, only one laboratory is available to perform such testing, and genetic testing 
is often expensive ($1000-$5400) with long turn around times (approximately 2 months), and 
often ambiguous results. The provision of inexpensive, clinically useful genetic testing has been 
stifled in part based upon the issuance of patents for genes and provision of exclusive licenses 
that allow only a single laboratory to perform clinical genetic testing. 

As significant as our previous advances in human genetics have been, within the last year alone, 
there has been an explosion in the identification of multiple genetic risk factors for many more 
diseases including inflammatory bowel disease, myocardial infarction, asthma, diabetes, and 
obesity. These advances were made using a genetic technique called genome wide association 
studies which will likely continue to identify many additional genetic risk factors for common 
diseases. To continue translating these genetic discoveries into improved health and quality of 
life, it is critical to ensure that affordable, interpretable clinical genetic tests will be available to 
all Americans. 

A significant obstacle to providing this effective genetic testing to patients has been the issuance 
of patents on human genes and the issuance of exclusive licenses to use these genes for 
diagnostic purposes to a single laboratory. Neither one alone, but issuance of BOTH gene 
patents AND exclusive licenses in combination result in a monopoly in the provision of genetic 
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tests. It should be noted that the majority of genes for human diseases do not have both gene 
patents and exclusive licenses granted for genetic testing. However, there are a few notable 
examples for which this has occurred that have had detrimental results for the public good which 
we will discuss below. 

Many of the genes for human diseases have been discovered in part or in whole in laboratories 
within universities and medical schools, funded in large part by the National Institutes of Health. 
Under this system, the patent holder controls the commercial use of the gene. In many cases 
where the university or medical school grants licenses to multiple companies, the public interest 
and technological advancement are promoted through the competitive marketplace. In those 
cases, however, where the patent holder on the gene grants an exclusive license to a single 
laboratory to develop and market diagnostic tests for that gene, the monopoly on the test 
generally leads to unfavorable consequences. The resulting monopoly in genetic diagnostic 
testing has many of the same effects as monopolies in other sectors. If there is only a single 
provider for a medical genetic testing, there is no competition or market force. This leads to 
substandard quality of the tests, inability for physicians to independently confirm a test result, 
lack of innovation and test improvement, slow turn around times for testing, and excessively 
high prices that often make these tests unavailable to many patients and unnecessarily increases 
the cost of health care provision by third party payers. 

There are two especially noteworthy examples of this problem with gene patents and exclusive 
licenses. 

The first example is for hereditary breast and ovarian cancer due to mutations in BRCAl and 
BRCA2, the research on which was partially funded by the NIH. As the patent holder, the 
company refused to issue licenses to any other laboratories, commercial or academic, to provide 
a comprehensive diagnostic test for BRCAl and BRCA2. That company had relied exclusively 
upon sequencing technology for 10 years to screen for mutations in these genes, a technology 
that is expensive and able to detect some but not all mutations in these genes. Large deletions, 
insertions, and re-arrangements in BRCA1/BRCA2 cannot be detected by this methodology and 
were known to be a cause of mutations (Walsh et al. JAMA 295'. 1379, 2006). It was only after 
considerable pressure from the scientific community that the company added methods to detect 
these deletions, insertions, and re-arrangements in 2006, over 10 years after they first introduced 
clinical genetic testing, and barred anyone else from performing the tests. In a competitive 
marketplace, this delay never would have occurred. 

Test result interpretation provided by the company has been problematic. As of 2005, 
approximately 1433 BRCA1/BRCA2 genetic tests had been reported out by the company to have 
“variants of unknown significance” which leaves the patient and the physician not knowing 
whether or not the patient is at increased risk for breast and/or ovarian cancer. Many patients not 
knowing how to interpret this information, yet fearing cancer in their future, have had 
prophylactic oophorectomies and mastectomies assuming that this test result means that they are 
at substantially increased risk for breast and/or ovarian cancer. Given that the vast majority of 
these variants of unknown significance are benign, many of these women who chose to have the 
prophylactic surgery were probably not at increased risk for one or both of these cancers. These 
variants of unknown significance are reported disproportionately in minority populations 
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(African Americans, Hispanics, and Asians) because we have less information about the normal 
genetic variation in minority populations who are less likely to participate in research studies 
unless diagnostic laboratories proactively gather this information. Rather than developing the 
necessary databases of normal genetic variants in multiple ethnic groups, scientifically analyzing 
the conservation of these nucleotide positions across other species, correlating these variants 
with the personal and family histories of the patients tested, and/or performing biological assays 
to functionally assess these variants, the company simply continues to report out ambiguous 
results because there is no incentive for them to improve the quality of the data interpretation 
since they face no competition in the market. Furthermore, until recently, all these data were 
held exclusively by the company so there was no ability for scientists to conduct these 
experiments themselves for the benefit of the public. 

The company is willing to perform genetic testing only on blood samples and has not developed 
the ability to perform genetic testing on paraffin embedded tissue from previous cancer 
specimens although this testing is routinely performed in research laboratories. In many cases, 
the family member with either breast or ovarian cancer is deceased and the only source of 
genetic material for testing is a tumor sample that was previously removed. Testing an affected 
family member is necessary for accurate interpretation of a negative result in other unaffected 
family members. A negative genetic result in the daughter of a BRCAl or BRCA2 mutation 
carrier reduces the daughter’s risk of cancer to that of the general population while the cancer 
risk for a daughter with a negative genetic result of a mother who had early onset breast cancer 
but was negative for BRCAl or BRCA2 remains substantially elevated over the general 
population. Again, without competition, the company has had no incentive to develop genetic 
testing from sources other than blood, cruelly leaving families at risk with no remedy. 

The cost of BRCA1/BRCA2 testing has remained substantial, costing approximately $3000 from 
the time it was first offered 12 years ago. The cost could have been reduced by offering targeted 
rather than comprehensive testing for specific populations in which founder mutations account 
for a large fraction of all mutations. This has been offered for Ashkenazi Jews in the US, but for 
no other populations. For the first seven years, many insurance companies did not cover genetic 
testing for BRCA1/BRCA2 or required a lengthy preauthorization process that discouraged 
many patients from pursuing testing. Some of my patients died during that preauthorization 
process, and then the families were not able to get their affected family member tested to guide 
their future medical care. In addition, for the first eight years, the testing was not covered by 
Medicare, and for the first ten years and still in many states is not covered by Medicaid. This has 
created enormous disparities in access to the BRCA1/BRCA2 diagnostic tests due to the high 
cost which has continued to increase over the years to the current cost of $3200. 

The second notable example has been for genetic testing for Long QT Syndrome which is 
associated with fatal arrhythmias of the heart and sudden death. These results can be prevented 
by avoiding triggers such as heart rates that are too fast or too slow or startling sounds during 
sleep, taking medication, and having a cardiac defibrillator implanted. Importantly, the therapy 
for each patient is based upon his or her molecular genetic defect. There are now 9 molecular 
subtypes of Long QT syndrome, and the triggers for arrhythmias and the most appropriate 
medical therapy depends upon which gene is mutated, a fact that can only be determined by 
genetic testing. A medication that is commonly used for Long QT syndrome, beta blockers, 
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which decrease the heart rate, are the first line drug for Long QTl and Long QT2, but actually 
increase the risk of arrhythmias in Long QT3 which is more appropriately treated with 
medications such as mexiletine or flecainide. 

The discovery of these genes for Long QT syndrome was partially funded by the National 
Institutes of Health. Patents were obtained on many of the first Long QT genes by the University 
of Utah, which granted an exclusive license to one laboratory to develop and provide a 
diagnostic test for the genes. DNA Sciences, the first commercial laboratory to offer testing, 
forced two other laboratories to cease and desist offering genetic testing for Long QT syndrome 
on the basis of their exclusive licenses. DNA Sciences subsequently went out of business, and 
for a period of time patients were unable to get any genetic testing for Long QT syndrome 
because the license holder was not performing testing. The licenses were subsequently 
purchased by Clinical Data Systems which is again the only laboratory licensed to offer genetic 
testing for Long QT syndrome. Many of the same problems that the medical community has 
experienced with BRCA1/BRCA2 testing have been repeated with Long QT syndrome testing 
because there is a monopoly on the testing. I describe them below. 

Although the number of genes for Long QT syndrome has increased from 5 to 9 over the time 
that clinical testing has been made available, there has been no increase in the number of genes 
analyzed by the exclusively licensed laboratory, even though this would improve the testing 
sensitivity and would be clinically important. 

Most concerning is that the company has rendered genetic testing results to me that have several 
times been inconsistent with independent genetic data obtained in my laboratory For most 
patients there is no ability to independently confirm these results since there is no other clinical 
laboratory performing this testing.. There are instances where I have independently performed 
genetic testing in my research laboratory and then sent samples to the company for independent 
confirmation prior to initiating medical therapy based upon their genetic test results and then 
found inconsistencies. One case would have had devastating effects for a 5 year old patient and 
her family since she carries two mutations (usually only one mutation is necessary for Long QT 
syndrome) and has a particularly malignant form of Long QT syndrome associated with nearly 
100% mortality in childhood without intervention. Furthermore, because the mutation was 
inherited from both her mother and father, 20 other mutation carriers in her family are at risk for 
sudden cardiac death would have been missed had we not independently confirmed the correct 
result. In a competitive environment, where there is another laboratory offering this test, this 
situation would never exist. That company has also incorrectly reported genetic variants as 
disease associated because they have misinterpreted the scientific literature. There are man y 
Long QT genetic variants that are associated with prolongation of the QT interval only upon 
exposure to certain medications that prolong the QT interval, but otherwise do not cause 
problems if patients do not take medications that prolong the QT interval. Patients carrying 
these variants should avoid such medications that prolong the QT interval, but do not have a high 
risk of sudden cardiac death if they do not take these medications. The company also reports 
some of these drug induced Long QT variants as independent Long QT mutations, leading many 
cardiologists to pursue overly aggressive intervention with medication and implantable 
defibrillators. 
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Similar to genetic testing for BRCA1/BRCA2, the company reports out "Class II variants of 
unknown significance" in approximately 5% of their test reports. These variants of unknown 
significance are reported disproportionately in minority populations (African Americans, 
Hispanics, and Asians) and is often extremely anxiety provoking and often leads to prophylactic 
implantation of a defibrillator. Rather than developing the necessary databases of normal genetic 
variants in multiple ethnic groups, scientifically analyzing the conservation of these nucleotide 
positions across other species, correlating these variants with the personal and family histories of 
the patients tested, and/or performing biological assays to functionally assess these variants, the 
company has not improved the test interpretation. Furthermore, the database of genetic vm'iants 
is not publicly available, so there is no opportunity for scientists and physicians to attempt to 
interpret the genetic test results themselves beyond the information they have on their patient and 
the information in the scientific literature, leaving patients and physicians wondering if the 
patient really has Long QT syndrome or what treatment would be beneficial. Plainly, the 
exclusive license stifles scientific research and creates a barrier to medical progress. 

The company is only willing to perform genetic testing on blood samples and has not developed 
the ability to perform genetic testing on paraffin embedded tissue tissues although this testing is 
routinely performed in research laboratories. Unfortunately, many of the cases that require 
testing are cases of sudden death, particularly sudden infant death syndrome (SIDS) in which the 
autopsy is normal. In such cases, usually the only tissue available for testing after the autopsy is 
paraffin embedded tissue. For families to obtain closure on the cause of death of their loved one 
and prevent similar deaths in other family members, it would be important to be able to perform 
genetic testing on fixed tissues. 

The current cost of genetic testing for Long QT syndrome is $5,400 and is not routinely covered 
by most insurance companies without a lengthy preauthorization process that frequently takes 3- 
12 months to complete. Furthermore, testing is not covered at all by Medicare or Medicaid. The 
actual cost of the testing without the cost of the licensing fees could be 25% or less of the 
existing price and would be accessible to many more patients if it were correctly priced in a 
competitive market. 

In summary, when genetic testing is performed by a single laboratory, the quality of the genetic 
testing and interpretation of results suffer, and the price of the testing remains artificially 
elevated to the detriment of patients who could take preventive measures to preserve their health 
if provided with accurate information to deteimine their risk of life threatening diseases. 
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Mr. Chairman, Members of the Subcommittee, 

Thank you very much for the opportunity to submit this statement which accompanies the 
Statement submitted by Dr, Marc Grodman, CEO of Bio-reference Laboratories, Inc. My 
purpose in submitting testimony today is to provide first hand infomiation about how the lack 
of competition among clinical laboratories offering specific genetic tests affects the quality of 
care tliat patients receive, I hope that my testimony will help in your consideration of 
questions concerning the role of gene patents in g^etic testing. 

I am a pediatric neurologist with expertise in neurogenetics and neuromuscular disease. In 
my clinical practice, genetic testing is often the most efficient, cost effective and/or accurate 
way to make a specific diagnosis. There is a choice of Idsoratories that offer the testing for 
some of these’ genetic tests. In this case, the University of Iowa Pathology Department has 
worked with clinicians such as me to choose the laboratories that provide the best service, 
most accurate and thoughtful results and are most cost effective. (This is also our approach 
to choosing reference laboratories for non*genetic diagnostic tests.) However, as you have 
heard, other genetic tests are available from a single commercial laboratory which has 
exclusive rights to the use of that gene in clinical testing. If a single laboratory has excessive 
costs, poor service or consistently inaccurate or incomplete results, I have few options. I can 
cease to offer tlie genetic test to my patients, or I can continue to accept suboptiinal 
information for those patients who can afford the testing. 

In my own case, after experiencing a consistent and unremitting pattern of laboratory and 
administrative errors that negatively impacted my care for patients, and after hours on the 
phone trying to correct or identify the basis of the problems, I notified one laboratory in 
writing in 2005 that I would no longer be sending them samples for one type of disease. 
Unfortunately, because the laboratory in question has exclusive rights to the testing for this 
disease and other diseases I deal with commonly, I have had to continue using them on 
occasion, and the problems have continued. In my management of a patient with one of 
these diseases, whenever I feel that not making a specific genetic diagnosis is a medically 
acceptable option, I explain to the patient that tlie only source of genetic testing has been 
unreliable and difficxdt to work with in my experience. Therefore I recommend that we forgo 
genetic testing at tliis time. 


I will attempt to outline the problems that have led to this approach and present some typical 
examples. 
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Case 1. 

This case (and several others presented here) involves inherited peripheral neuropathy, or 
Charcot-Marie-Tooth disease. Neuropathies are caused by loss of function of the nerves 
going to the limbs and typically result in weakness of the ankles, lower legs and hands; 
absent reflexes; and decreased sensation in the feet and hands. There are many reasons a 
person might have neuropathy (such as diabetes). One subset of die neuropathies is inherited 
and there is an ever-increasing list of specific genes diat are associated with inherited 
neuropathies. The inherited neuropathies as a gioup are called Chai-cot-Marie-Tooth disease, 
or CMT, and each genetic cause is given a specific number/letter designation, such as 
Charcot-Marie-Tooth type lA, CMTl A. It is often helpful to make a specific genetic 
diagnosis to allow accurate genetic counseling to a family as the different subtypes are 
inherited differently (illustrated in Case 4 below). Arriving at a specific genetic diagnosis 
also prevents unnecessary, expensive and sometimes painful testing looking for other, non- 
genetic causes of neuropathy. 

An adopted child was referred for increased falling and the physical findings indicated this 
was likely a neuropathy, She also had several other medical problems, making the diagnosis 
more complex. The most common reason for a child to have a neuropathy is that it is 
inherited (CMT as discussed above). I ordered genetic testing for CMTl A, the most common 
form of CMT. The test was called “not interpretable” and a second sample was requested. 
One month after the first sample, the second was sent. Five months after the original test and 
4 months after the second, after several phone calls from the family asking about the results 
and numerous phone calls to the laboratory, tfie report was released. The diagnosis of CMT 
1 A was highly likely. This whole process was surprising, as genetic testing for this disease 
has been available for more than 10 years, many laboratories used to offer the testing (before 
the exclusivity restrictions were enforced), and interpretation of test results is usually 
extremely straightforward and available within 2 weeks (which is what the family had been 
told by me). 

In phone calls with this lab, we were told that the reason for the difficulty witli this case was 
that the laboratory had recently changed the way they performed the test, and were finding a 
small ntunber of patients (such as this one) whose results they had not expected. The 
laborator)' didn’t have a back up approach in place to assist with interpretation (such as 
repeating the test, using the previous or one of several other possible teclmologies) and 
apparently had not tested this technique to identify such potential problems prior to 
implementing the change clinically. Furthermore, the several month delay before the lab 
director would complete the report suggests that the lab director lacked sufficient 
understanding of the genetics of this disease to interpret the results. Finally, the lab director 
did not appear to have contacted an expert in the field for assistance. This case left tlie 
family involved very ujihappy, and gave me very little confidence in the laboratory. 
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Case 2. 

A 47 yeai‘ old woman and her adult ohildren were referred for genetic counseling. She has 
progressive ataxia (unsteady gait) resulting in significant disability, as do many of her family 
members. The clinical diagnosis is spinocerebellar ataxia (SCA) and there are more than 20 
different genetic causes of SCA. The different genetic causes are clinically indistinguishable, 
so genetic testing is required for a specific diagnosis. This patient had genetic testing done 
by a previous neurologist. The report showed that most of the SCA genes were normal, and 
one (SCA8) was interpreted as “borderline”, 'fhc report states that it could not be determined 
if this borderline result was associated with disease. However, the objective results (as 
opposed to the interpretation) of the genetic testing for this patient were also listed. Tlie 
SCA8 result was 99; with normal being up to 50 in the literature, and up to 70 in this lab’s 
own report. Clearly, 99 was in an abnonnal range rather tlian a borderline range. There was 
no explanation for this discrepancy in the commits or interpretation of tlie report. This 
information is critical to provide accurate counseling to the children of the patient. 

Therefore, the neuromuscular nurse called the lab, where the director agreed that the 
interpretation did not make sense. The lab requested a second sample, wMch they will test at 
no charge to clarify the diagnosis. (Results are still pending.) 

Wliile the response to our concents was very appropriate and helpful in this instance, errors 
in interpretation of this magnitude are outside of what is expected for a clinical laboratory. 
Most physicians only read the “Interpretation” section of a genetic test report. They rely on 
the expertise and knowledge of the laboratory director. 

Case 3. 

This case was sent to me by a colleague at a different university. A great deal of detail was 
included in the summary and I was told that the entire situation is documented in the medieal 
record. This case involves a disease called CADASIL that typically causes strokes and 
migraines in young adults. Brain MRI is quite abnormal in the disease, but the abnormality is 
not specific for Ci^ASIL. This is an autosomal dominant disease, meaning that if a person 
is affected, their children have a 50% chance of having the same disease and other family 
members are affected. Genetic testing is the easiest and generally most accurate way to make 
the diagnosis. The disease is steadily progressive with recurrent strokes resulting in 
significant disability, dementia and in some cases, premature deatli. There is no specific 
treatment, 

A middle aged man had some transient neurologic abnormalities, migraines and an abnormal 
MRI of the brain. Genetic testing for CADASIL was sent. The laboratory identified change 
in Notch 3 , the CADASIL gene, Tlie report stated that this was a known disease-associated 
mutation. The interpretation was confusing to my colleague because the DNA variant should 
not have led to a change in the protein. (Some amino acids can be coded several ways by tlie 
DNA, so a DNA change does not necessary cause a protein change, and without a protein 
change, disease is quite unlikely.) My colleague called the laboratory director to discuss this 
unusual situation. The lab director stood by flie result and insisted this was CADASIL. 
Because of the suspicion tliat this was NOT in fact CADASIL, both of the gentleman’s 
parents were tested (neither of whom had any symptoms relevant to CADASIL) and the 
mother had the same genetic variant. In her case, the same laboratory reported this as a 
"known polymorphism", meaning that it was a benign variant not associated with disease. 
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Ultimately a biopsy was performed to see if the man had otlier typical findings of CADASTL. 
None were found. Finally, the same laboratory was sent another sample from the patient. 

The lab identified the same variant that had been found previously and found in the patient’s 
mother, and tliis time it was called a known polymorphism. The patient’s ultimate diagnosis 
appears to be multiple sclerosis, treatment for which was delayed by one year due to this 
error. The bill to the family for all the genetic testing was approximately $ 10,000. The 
emotional cost was huge. There was no acknowledgement on the part of the laboratory that 
there had been an error, despite multiple phone calls regarding this case from the physician 
involved. 

Case 4. 

A 33 year old man was seen for clarification of his diagnosis and genetic counseling. He has 
Charcot Marie Tooth disease, but the type was unknown. He has a young son and wondered 
if the child could inherit his problems with weakness. His mother and several otlier relatives 
were similarly affected. Testing for CMTl A was normal. We then sent testing for CMTX. 
This is one form of CMT that is inherited in an X-!inked fashion (carried on the X- 
chromosome). If this man has CMTX, then he could not pass it on to a son, since he would 
only give his son a Y chromosome. If diis family has another form of CMT, the risk to his 
son would be 50%. This was an issue of grave concern for this man as he felt that his life 
had been significantly impacted by CMT. The CMTX report interpretation read: “This 
individual possesses a sequence alteration in the coding region of the Cx32 gene which 
cannot be inteipreted as either disease associated or benign polymorphism, and therefore the 
result is indeterminate”. The specific nucleotide change was also listed on the report. By 
reviewing the nature of the amino acid change, and databases listing the structure of this gene 
in many lower species, we were able to come to a conclusion that this change is hi^ly likely 
to be disease causing. We confirmed this be discussion with a research expert in the field 
and have given appropriate counseling to the patient for CMTX. 

Case 4 is one example of a case where the result is “indeterminate”. Any time a mutation or 
alteration in a gene is identified, whefiier in a research laboratory or a clinical laboratory, the 
first question to be answered is whether it is simply part of the genetic variability that 
contributes to making us each an individual, or does it change the function of something 
essential, leading to disease. There are several approaches that can be taken to tiy to answer 
the question. The simplest is to look at the medical literature to see if the change has been 
reported in other people with the same disease or in the general population. If it is 
luireported, then one can examine additional information (computer database searches and 
basic biochemistry), as described in case 3, to make the best possible determination about 
whether or not the change is disease-related. In a research laboratory, several increasingly 
complex steps can be taken to clarify the nature of the genetic variation. 

Clinicians rely on the genetic testing laboratory director to do tire database searches and use 
their knowledge of biochemistry and physiology to examine the effects of tlie potential 
mutation and give die clinician the best possible guidance ahout whether it is disease-causing 
or benign. Clinicians generally have ndther the time nor the expertise to do tliat level of 
analysis. This kind of support is generally viewed as part of the cost of the test (above and 
beyond the simple technical examination of the DNA). Most genetic testing laboratories in 
my experience offer this kind of service. If a laboratory fails to provide this service, I 
generally try to find an alternative laboratory to work with on future patients. 
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The problem of indeterminate test results is illustrated in Case 4 , but I could have presented 
many more cases. Two similar cases from another institution were recently presented at the 
Symposium on Neurogenetics at the 2007 Child Neurology Society meeting and were 
contrasted witli reports from a laboratory that provided detailed analysis of genetic variants. 

In summary, the lack of choice in laboratories offering genetic testing, as a direct result of the 
patenting of genes and granting of exclusive contracts, is unusual in medicine and deleterious 
to patients and practitioners alike. It has led to tny limiting my diagnostic testing in some 
cases, and accepting suboptimal test results in others. It has led to uncounted phone hours 
attempting to sort out errors and problems, without the simple recourse of choosing a 
different laboratory. It contributes to unnecessary health care expense. I feel tliat my ability 
to provide the best possible care to my patients is compromised by the current situation in 
genetic testing. Many of my colleagues in clinical genetics and neurology around the 
country share my concerns. 

We are moving into an era when some treatments for genetic diseases will be based, at least 
ill part, on tlie specific genetic mutation that caused the disease (example: PTC 124 is 
currently in trials for Duchenne muscular dystrophy and cystic fibrosis patients with point 
mutations and premature stops). If genetic testing becomes a prerequisite for best therapy, 
and each of these genetic tests is “owned” by a single, for*profii company without 
competition, I see no incentive to optimize service and accuracy, or to minimize costs to the 
patient, resulting in further escalation of health care costs and even greater clinical impact of 
errors in genetic testing. 

Thank you very much for your attention to this issue. 


Katherine D. Mathews, M.D. 

Associate Professor, Departments of Pediatrics and Neurology 

Division Director, Cliild Neurology 

Director, MDA Clinic 

Carver College of Medicine 

Iowa City, Iowa 52242 

3 19-356-2436 Telephone 
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Mr. Berman. I now change your name to Mr. Kushan. 

TESTIMONY OF JEFFREY KUSHAN, PARTNER, SIDLEY AUSTIN, 

LLP, ON BEHALF OF BIOTECHNOLOGY INDUSTRY 

ORGANZATION (BIO), WASHINGTON, DC 

Mr. Kushan. Thank you, Mr. Chairman. Thank you, Mr. Chair- 
man. 

I am pleased to be here today to provide the views of the Bio- 
technology Industry Organization on the issue of gene patents. BIO 
is the principle trade association representing the biotechnology in- 
dustry. There are more than 1,100 members of BIO. You can find 
them in every state of the union, and they presently employ more 
than 1.2 million people in the United States. 

Biotechnology is still a young and growing industry. There are 
about 300 public companies in the biotech industry. At the end of 
2005, their market cap was about $410 billion. The remainder of 
the companies in the biotechnology industry are private companies. 

The typical biotech company is a small business with no prod- 
ucts, no revenues and running itself on investor funding. Many of 
these companies are formed to take advantage of a significant sci- 
entific discovery or development. These companies focus on per- 
forming cutting-edge research aimed at discovering new products 
and services and bringing them to market. They follow a high-risk, 
high-reward business model. This model has been a signature of 
the industry since its inception. 

Three fundamental requirements exist for biotech companies that 
are following this business model: first, scientific innovation; sec- 
ond, adequate funding; and, third, dependable intellectual protec- 
tion. 

I have chosen the word “dependable” in relation to intellectual 
property intentionally. When a biotech company develops an inven- 
tion, they must make a judgment on whether the invention can be 
patented and whether these patent rights can be effectively used 
when and if they finally get a product to market. That judgment 
is based on existing legal standards and an assessment. 

This certainty in the availability and use of patent rights in the 
future is critical given the uncertainty that exists on the scientific 
side of the business and whether they will ever reach the market 
with a product. 

Today’s discussions focus on gene patents. The word “gene pat- 
ent,” as some of the other panelists have already pointed out, is 
somewhat imprecise. What is at issue are patents that claim nu- 
cleic acids. Nucleic acid inventions are developed following exten- 
sive research and development. They rely on sophisticated research 
on genomic information. The research focuses on deciphering that 
genetic information and identifying a practical application for using 
the nucleic acid. 

It is important to recognize this is not a debate about the quality 
of these patents. This is perhaps the one area of the Patent Office 
that is the most competent, the most high quality of all the areas. 
The PTF for more than 20 years has been doing extensive research 
on developing its own first-class examination group. You have more 
Ph.D.s in the biotech group than any other area, and they certainly 
know their stuff. 
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One of my other co-panelists had mentioned that the standards 
governing patent law in the biotech area have evolved significantly 
over the last 20 years. I think one thing we can assure you of is 
that when a patent issues in this sector, it is reflective of a signifi- 
cant advance, the company is deserving of the protection, and that 
will be used to develop products and bring them to market. 

There are three points that I feel need to be addressed today. 

First, the biotechnology industry is extremely competitive, and it 
is a lucrative business. You know, that dynamic is going to create 
conflicts no matter how you look at it. It is good for companies to 
have competition. It is also good for companies to be able to develop 
their own technology, protect it and rely on patents to do so. 

You also have to appreciate that the competition is making the 
industry healthy and strong, and it is also delivering significant 
benefits for patients as products reach the market. Without that lu- 
crative drive for the incentive for reward on innovation, you will 
not see the products coming to the market. You will not see the 
technology reaching the market and form valuable products and 
services. 

It is also a fact that conflicts arise whenever you have a lucra- 
tive, competitive market. Patent conflicts also are common in this 
world, and the biotechnology industry accepts that as part of the 
equation of doing business in this environment. 

Given the dependence on patent rights and the acceptance of the 
industry that there will be need to resolve disputes over property 
rights, we are very concerned that there might be some tinkering 
of the patent system that would alter the equation that so many 
companies have relied on before they made their investments. 

The second point that was raised was the question of using the 
march-in rights under the Bayh-Dole Act. In the mid-1990’s, there 
was some thought to using that authority in the Bayh-Dole Act to 
regulate pricing of pharmaceutical products. The only impact we 
could see from that is that the private companies ran away from 
the Federal funding because to attach a string like that upstream 
to invention of a product before you took the funding from the Gov- 
ernment basically made that a nonstarter for the companies look- 
ing at that source of funding. 

Third is to just touch on the research exemption. I think what 
we have seen — and Dr. Soderstrom had pointed this out — there are 
very few instances of patent owners suing universities for many of 
the reasons he has already pointed out. The Madey v. Duke was 
kind of a weird case involving a particularly unhappy patent owner 
with an employment dispute with Duke University, and I do not 
think it is a representative fact pattern that most companies who 
hold patents see when they are dealing with universities. 

So I would just like to conclude in encouraging the Committee 
to look very carefully at the issue of gene patents and to also care- 
fully consider what impact upstream, downstream that might have 
if you start to look at changing some of the parameters that compa- 
nies have relied on before they made their investments in the sec- 
tor. 

Thank you. 

[The prepared statement of Mr. Kushan follows:] 
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Overview 

The Biotechnology Industry Organization (BIO) appreciates the opportunity 
to provide the views of its members on the role of DNA-based inventions in research 
and innovation. In general, BIO beheves that the patent system has proven to be 
an effective stimulus for developing and bringing to market a wide range of 
innovations that have dehvered innumerable benefits to patients and consumers. 

The biotechnology industry today is a thriving, competitive, and dynamic 
industry. A significant reason for this is the availability of comprehensive and 
effective patent protection, including for inventions based on nucleic acids. Nucleic 
acid patents enable start up companies, universities, as well as established 
companies, to justify the significant investments - whether on the order of milhons 
or hundi’eds of millions of dollars - that ai*e necessai*y to discover, develop, bring to 
market and support products and services based on these nucleic acid inventions. 

BIO does not believe issues exist that justify legislation to modify the patent 
system with regard to nucleic acid inventions. Like any other industry, commercial 
conflicts can arise regarding use of patented technology. The presence of occasional 
patent conflicts, or the need to resolve them (including through litigation), does not 
signal a need for legislative reform. Rather, it is a signal that there is a healthy 
degree of competition in this sector. And, the benefits delivered by the R&D 
investments of biotechnology companies far outw'eighs the incidental costs of 
resolving these patent disputes. 
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Background on BIO and the Biotechnology Industry 

BIO represents over 1,100 companies, universities and research institutions 
that use biotechnology to research and develop cutting edge healthcare, 
agricultural, industrial and envircnmental products and apphcations. As of 
December 31, 2005, there were over 1,400 biotechnology companies established and 
doing business hr the United States, 329 of which were pubhcly held, having an 
aggregate market capitalization of over $410 bilhon. The biotechnology industry 
has mushroomed since 1992, with U.S. health-care biotech revenues increasing 
from $8 billion in 1992 to $50.7 billion in 2005. BIO members directly employ more 
than 1.2 mtUion people, and biotechnology companies can be found in every state of 
the Union. More than 80 percent of BIO members are small businesses. 

The biotechnology industry is one of the most research -intensive industries in 
the world. In 2005 alone, biotechnology companies spent nearly $20 billion in R&D. 
Since its inception, the biotechnology industry has raised more than $100 billion in 
private investment. These investments are paying off. There are more than 400 
new drug products and vaccines on the market or in development. These products 
are now improving, and will continue to improve, the lives of millions of Americans, 
and offer hope for cures for a wide range of illnesses. Advances in agricultural 
biotechnology have already had a profound impact on the world’s capacity to feed 
itself, dramatically improving yields of crops while decreasing dependence on 
chemical pesticides. Industrial biotechnology is affecting numerous sectors of the 
economy, and is presenting a realistic edtemative through biofuel production. 


- 3 - 



62 


The key to success of the biotechnology industry - across of all its sectors - is 
a business model that is based on taking significant risks to develop products based 
on innovation. Specifically, the biotechnology business model is based on making 
significant investments (often hundreds of millions of dollars) in early stage 
research and development with the hope that some of these investments and efforts 
will yield a commercial product. This model has worked despite the fact that it is 
lengthy (often taking more than a decade) and that most biotechnology R&D 
investments and efforts do not result in a commercial product reaching the market. 
It is only by pushing boundaries of science and taking these risks that breakthrough 
inventions are discovered and converted into commercially viable products and 
services. 

The biotechnology business model requires an environment that, as much as 
possible, eliminates unpredictability in the commercial sector. One important 
factor in this envii'onment is the guarantee of patent exclusivity. Specifically, by 
ensuring that the products or services that may eventually be marketed can be 
protected from unauthorized copying and use, companies can justify taking risks 
and making significant R&D investments. Introducing unpredictability by 
changing the availabihty of patent rights, or the conditions in which patent rights 
can be asserted, will adversely affect business environment that is so crucial to 
supporting innovation in the biotechnology sector. 
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Patents and the Biotechnology Industry 

The biotechnology industry can attribute its current success to two seminal 
events in 1980; namely, the landmark Supreme Court decision oi Diamond v. 
Chakrabary, 447 U.S. 303 (1980), in which the Supreme Court confirmed that key 
forms of biotechnology inventions including biological materials and living 
organisms can be patented; and by the passage of the Bayh-Dole Act, which allowed 
for the efficient transfer of patents on inventions arising from federally-funded 
research into the private sector. 

Patents in the life sciences sector protect the type of products and processes 
that are integral to companies doing business in the biotech sector. By enabling 
these companies to prevent the unauthorized use of the patented technology, 
companies can justify pursuing their research and development efforts. Indeed, it is 
the guarantee of securing and using rights in the future that companies rely to 
justify making investments in R&D today. 

To illustrate the role of patents in the tyijical biotechnology venture, consider 
the following example. A reseai'cher, typically in a university laboratory, discovers 
a gene which is expressed only by a particular type of cancer cell. This discovery 
can result in a variety of distinct research cuid development initiatives - ranging 
from diagnostic tools for detecting the presence of the gene or its expression product 
in test samples taken from patients, to therapeutic agents that selectively kill cells 
that express the gene or inhibit the expression of the gene. As soon as practical 

after the discovery of the gene and its practical value, patent applications must be 
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filed. Filing the appHcation early ensures that the researcher or its sponsor (a 
university or startup biotechnology company) can seciu’e rights in the inventions 
that derive from the discovery, and permits the researcher to publish the results. 

The patents based on this early application will be used to justify the 
investment of millions of dollars into development of these diagnostic and 
therapeutic agents. Translating this initial discovery into a tangible products can 
take more than a decade and hundreds of millions of dollars. The exclusivity that 
patents issued from this early application is what investors 'wdU rely upon to provide 
funding for development of products, and wiU be a key factor affecting the decision 
of a larger company to work with the startup company or university that owns the 
patent to do clinical development of products based on the discovery. Of course, the 
road to development from this point is long and torturous, has a significant 
likehhood of failure, and is fraught with other commercial setbacks. However, the 
faith that the discovery wiU help improve the lives of patients, and the confidence 
that patent rights will protect products that are developed, propel the transfer of 
technology and research and development work that follow's. 

Patents in the Field of Genomics 

The topic of this hearing is “gene patents.” Conceptually, this is a misnomer. 
Patents are not granted on “genes” per se, but on nucleic acid sequences that have a 
practical application. Genes as they exist in nature cannot be patented. Instead, 
patents can be secured for discrete nucleic acid sequences that are made after 

conducting research on genetic information. 
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Significant advances over the past two decades in research tools, such as the 
polymerase chain reaction (PCR), gene sequencing technology, and sophisticated 
computers and analytical tools, coupled mth significant public and private 
investments, have produced a wealth of genomic information and tools for analyzing 
that information. By peidorming genomic research, scientists can discover and 
characterize genes and their functions, and then conduct research to decipher how 
to exploit the genomic information to produce useful products and services. 

Two significant aims of genomic research have been to (i) identify sequences 
corresponding to proteins that regulate cellular activities, and (h) to identify 
“abnormal” sequences and Hnk these sequences to disease states. Once deduced, 
the “function” or “role” of a gene can provide the basis for developing a practical 
application of a nucleic acid sequence derived from that gene. This nucleic acid 
having a practical application - such as whether to enable commercial production of 
a desu'ed protein the nucleic acid encodes or to provide the basis of a clinical 
diagnostic tool - is the threshold that must be achieved in order for a nucleic acid to 
have a practical application, and thus be “useful” in a patent sense. See, In re 
Brana, 51 F.3d 1560 (Fed. Cir. 1992). 

A nucleic acid (i.e., a discrete nucleotide sequence), like any other tjqje of 

chemical compound, is ehgible to be patented if it is new, useful, and not obvious. A 

patent may be granted giving rights in the nucleic acid invention only if it is 

adequately described in a patent application. This pubhc disclosure is the principle 

public benefit of the patent system — in exchange for disclosing their invention in a 
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scientifically meaningful way, inventors are awarded a finite period of exclusive 
rights in the invention that is patented. 

Over the patent 20 years, the Congress, the Patent and Trademark Office 
(PTO) and the courts have been ensuring that this bargain is a good one for the 
American pubhc. For example, in 1995, Congress changed the term of patents to 
run 20 years from the date patents are filed, rather than 17 years from the date 
patents are granted. As a consequence, the fixed period of exclusive rights is now 
more certain, and in many cases, is shorter, than it had been before 1995. Then, in 
1999, the Congress enacted changes to the patent system that require publication of 
patent applications 18 months after they have been filed. This means that the 
public gets their part of the bargain - a meaningful public disclosure of the 
invention - regardless of w^hether the patent applicant emerges with any rights. 

The PTO, almost from the dawn of the biotechnology industry, has been 
focused on gi-anting high quality patent gi*ants. In 1988, barely years after the first 
wave of biotechnology applications had been filed, the PTO formed a special new 
group to focus on examination of biotechnology apphcations, aggressively devoting 
resources to accurate examination of biotechnology apphcations. This group has 
since gi'own to more than 485 examiners today, more than 80% of which have 
advanced degrees, including more than 385 examiners vnth Ph.D’s. This is by far 
the most technologically advanced and competent group of patent examiners in the 
PTO today. 
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A critical threshold for any invention to be patented is that it is new. In the 
field of biotechnology, this raises two issues. First, to be eligible to be patented, the 
invention must be claimed in a form that distinguishes it from the form it is found 
in nature. A nucleic acid patent, thus, cannot be issued with claims that define 
nucleotide sequences that are indistinguishable from the form in which the nucleic 
acid exist in nature (e.g., in a human chromosome). A nucleic acid patent, thus, 
must be limited to a specific nucleotide sequence that does not occur in that form in 
nature. Second, there is extensive information that has been published regarding 
genetic sequences. To be patentable, the claim must be distinct from any 
nucleotide sequence that has been reported in the literature. If the claim covers 
nucleic acid sequences that are already known from earlier experimental work, the 
patent should not issue, or if it is, will likely be held invahd. 

Other patentabihty criteiia operate to limit the scope of patent rights in the 
field of nucleic acids. The PTO has aggi*essively apphed these patentabihty criteria 
in examining biotechnology apphcations for more than 25 years. In fact, the PTO 
has promulgated several sets of guidelines that set forth aggressive examination 
standai'ds aimed specifically at biotechnology patent apphcations, such as those 
claiming nucleic acid inventions. 

In 1995, and again in 2001, the PTO issued guidelines relating to the “utility” 
standard of 35 U.S.C. §101. See, e.g., Utility Examiiiatwn. Guidelines, 66 Fed.Reg. 
1092 (Jan. 5, 2001). Under these guidehnes, the PTO has demanded apphcants 
identify a specific, substantial and credible utility for their inventions. This 
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disclosure must appear in the patent application, which is filed shortly after an 
invention is made. The guideKnes do not permit an applicant to simply guess 
about v'hat a nucleic acid might be useful for — they require the disclosure to be 
supported by a scientifically credible basis of support. The PTO has supplemented 
these guidelines with training materials that illustrate how to apply the standards 
properly. See, htip://www. uspto.gov/web/ofrices/pac/dapp/mpep_examguide.hlrnl. 

In 2001, the PTO issued guidelines on application of the “written description” 
requirement of 35 U.S.C. §112, first paragraph. See. Guidelines for Examination of 
Patent Applications Under the 35 U.S.C. 112, Pi, “Written Description” 
Requirement, 66 Fed. Reg. 1099 (2001). As applied by the PTO, the guidelines 
require applicants to provide a comprehensive written description of what they 
perceive their invention to be as of the filing date of the patent. The guidelines, in 
particular, direct examiners to conduct a critical review of whether broad claims, 
such claims to broad class of related nucleic acids, are adequately supported by the 
patent disclosure. For example, the guidelines direct examiners to question 
whether a representative number of nucleic acids covered by a broad “genus” claim 
are described in the patent application, or whether the applicant has shown that 
there is a common structural relationship between the sequences and a function 
shared by all the nucleic acids in the genus. Id at 1 106. Again, the PTO followed 
the guidelines with training materials that provide examples of commonly 
encountered scenarios, with clear guidance on when to impose rejections. See, 
http://www.usplo.gov/web/ofrices/pac/d.ij»p/mpcp_examguide.h(mI. 
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These PTO efforts have been aided by a series of decisions of the Supreme 
Court and the F ederal Circuit over the past two decades. 

As noted above, the principles of broad ehgibility for patents on living 
organisms and materials derived from them has been affirmed by the Supreme 
Court in Chakrabaf'ty, and was again confirmed in 2001 by the Supreme Court in 
J.E.M. Ag. Supply, Inc. v. Pioneer Hi-Bred Inf I, Inc., 534 U.S. 124 (2001) (holding 
non-naturally occurring plants eligible to be patented under utihty patents). 

A series of decisions of the Court of Appeals for the Federal Circuit have both 
laid the foundation for the PTO guidelines, and affirmed the legitimacy of these 
guidelines. 


In In re Wands, 858 F.2d 731 (Fed. Cir. 1988) the Federal Circuit set 
forth a practical guide for applying the "enablement” requirement of 35 
U.S.C. § 1 12, first paragraph. This requirement demands that an 
applicant provide a disclosure that enables a person skilled in the field 
of the invention to practice the full scope of the claimed invention. As 
the court explained, unpredictability in the field of the invention, 
which is common in the field of biotechnology, often demands a more 
comprehensive disclosure. The so-called "Wands factors” are a central 
focus of the PTO examination process in the biotechnology area. See, 
e.g., MPEP 2164.01(a). 

The principles in the PTO utility guidelines were affirmed by the 
Federal Circuit in 2005 in the case of In re Fisher, 42 1 F.3d 1365 (Fed. 
Cir. 2005). Fisher specifically addressed the patentability of expressed 
sequence tags, which are short nucleic acids produced incidental to the 
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expression of a gene in a cell. EST sequences correspond to at least 
part of a gene that encodes a protein, and thus have some value in 
conducting research to discover a gene or a protein encoded by the 
gene. The Federal Circuit, largely affirming the rationale of the PTO 
which had rejected claims under §101 in the case, held that this mere 
potential for use in discovering a gene was not sufficient to satisfy the 
specific and substantial utility requirements of §101, which were the 
focus of the PTO guidelines. In particular, the court observed that 
labeling the invention as a "research” tool or not was not helpful to the 
analysis, stating; 

[a]n assessment that focuses on whether an invention is useful 
only in a research setting thus does not address whether the 
invention is in fact “useful” in a patent sense. [The PTO] must 
distinguish between inventions that have a specifically 
identified substantial utility and inventions whose asserted 
utility requires further research to identify or reasonably 
confi.rm. 

Fisher at 1372. Instead, the court emphasized that the patent 
applicant must identify in the patent application a utility that (i) is 
specific to the claimed invention, rather than being generally 
applicable to all molecules in the class of the invention, and (ii) must 
be substantial, in that it provides “real world value” (i.e., that “one 
skilled in the art can use a claimed discovery in a manner which 
provides some immediate benefit to the public.”). The court then held 
that claims based on the EST sequences described in the application 
were not sufficient under §101. The Federal Ch'cuit specifically 
observed that the “...PTO's standards for assessing whether a claimed 
invention has a specific and substantial utility comport with this 
court's interpretation of the utility requirement of § 101.” Id. 
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The Federal Circuit has also found the PTO’s guidelines concerning the 
written description requirement to be consistent mth the requirements 
of this section of the patent law. See, Enzo Biochem v. Gen-Probe, 323 
F.3d 956, 964 (Fed. Cir. 2002) (“We are persuaded by the Guidelines on 
this point and adopt the PTO's apphcable standard for determining 
compliance wdtli the written description requirement”); see also, 
University ofliochester v. Pharmacia, 375 F,3d 1303 (Fed. Cir, 2004). 

The efforts of the PTO, and the decisions of the Federal Courts, have ensured 
that patents on nucleic acids that are issued or asserted today are valid, reflect a 
true inventive contribution, and provide a balanced set of rights for innovators 
relative to the public at large. In simple terms, given the rigor of examination of 
patent apphcations in this sector and the stringent legal standards governing 
patent ehgibihty and claim scope, there is no basis for any criticism of the quality of 
patents issuing that claim nucleic acids or other biotechnology inventions. 

Nucleic Acid Patents Are Used In Different Ways by the Biotechnology 
Industry 

Some have identified concerns with “gene patents” and ofl'ered solutions that 
would, as a practical matter, ehminate the possibihty of obtaining patents on 
nucleic acids. Before addressing the merits of those concerns, it is important to 
appreciate the far-ranging impact such a proposal would have on the biotechnology 
industry. 

Patents on a specified nucleotide sequence give rights to prevent the 


unauthorized making or use of the nucleotide sequence. This right can be apphed 
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in a vaiiety of commercial settings. One use is to incorporate the sequence into a 
host cell, and use it to produce a protein encoded by that sequence. Another 
application is to use the sequence to screen samples from patients to detect the 
presence in the sample of the sequence, which might indicate that the person being 
tested has a condition that justifies further investigation or treatment. Other uses 
of the sequence can be envisioned, each having some distinct final outcome (e.g., a 
product that incorporates the sequence, a product made via use of the sequence, 
information that provides cKnical diagnostic value, a therapy based on interfering 
with expression of a gene). The same type of patent rights are implicated in each 
application - patent lights in a discrete nucleotide sequence. 

As such, a patent on a nucleic acid has significant commercial value because 
the single patent can support a variety of distinct commercial apphcations ranging 
from producing a new drug product to a new diagnostic agent. Consider the case of 
a company that has developed a protein that is useful for treating a disorder. This 
company will use the nucleic acid patent to control which companies, if any, may be 
authorized to manufacture the protein. If the protein is identical to a protein that 
occurs in nature, patent rights in the protein may be limited or non-existent. The 
nucleic acid rights, by contrast, provide practical value by enabling the innovator to 
control the commercial production of the protein. Without protection for the nucleic 
acid embodiment of the invention, there may be no exclusivity available that could 
justify investment in developing the therapeutic product. 
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Legislation Altering Patent Rights in Nucleic Acid Inventions Would Harm 
the Biotechnology Industry and Be Inconsistent With WTO Standards 

Prohibiting the issuance of patents on nucleic acids would fundamentally 
disrupt expectations that were set for the industry nearly 30 years ago in 
Chakrabarty. The capacity of a biotechnology company to secure comprehensive 
commercial protection against free-riding on its investments and efforts has been a 
crucial factor contributing to the success of the biotechnology industry. 
Biotechnology companies for nearly three decades have used patents to secure this 
commercial protection, and count on it in a critical fashion to guide their business 
development and investment decisions. In a setting where hundi’eds of millions of 
dollars of investment must precede the commercial launch of a product, eliminating 
or even limiting patent protection for a commercially important aspect of the 
product (i.e., nucleic acids) would be severely disruptive and harm long-settled 
expectations. 

Legislation prohibiting the issuance of nucleic acid patent claims, or limiting 

use of patents on nucleic acids, also would place the United States out of comphance 

with its international obligations. For example, under the World Trade 

Organization Agi'eement on Ti'ade Related Aspects of Intellectual Property Rights 

(WTO TRIPS Agreement), WTO members may not exclude protection for specific 

categories of inventions, such as nucleic acids, or hmit their “enjoyment” (i.e., the 

ability of the owners of those patents to use them). Doing so would run counter to 

obhgations of the United States under Article 27. 1, which prohibits discrimination 

-15- 



74 


in the availabihty or enjoyment (i.e., use) of patents and patent rights, based on the 
field of technology of the invention. 

Legislation is Unnecessary 

Three different types of concerns have been raised regarding gene patents. 
None of these concerns merits legislative action, in the view of BIO. 

One concern that has been voiced is that the existence of patents on nucleic 
acids is preventing academic research from being conducted. This perspective is 
inconsistent with the experiences of BIO and its members. An important historical 
aspect of the biotechnology industry is its close affiliation with the academic 
scientific community - particularly professors in universities and in other pubhc 
research institutions. This relationship is built upon sharped principles, such as a 
desire to advance scientific understanding through both basic and applied research, 
publication of scientific advances and sharing of information regarding research 
results. 

This concern is based, in part, on feai's of an increased frequency ofpatent 
infringement assertions by biotechnology companies against universities and other 
public research institutions following the decision in Madey v, Duke University, 307 
F.3d 1351 (Fed. Cir. 2002). Most working in this field recognize that unique 
circumstances were presented by the Madey case, in which patent rights in a 
machine were entangled in a broader dispute between Duke University and an ex- 
employee. These circumstances are unKkely to be viewed as a harbinger of a new 
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wave of patent litigation by biotechnology companies against universities. And, 
since 2002, there has not been a significant increase in patent infringement actions 
against university researchers. Certainly, if a university researcher is being 
supported by a commercial competitor of a patent owner to develop a competing 
product that infringes a patent, that researcher may become part of a broader 
landscape of commercial disputes between the companies. But, concerns that basic 
research will face significant new obstacles from patent litigation patent are 
unfounded and not borne out by experience, either from before or after the Madey 
decision. 

A similar theoretical concern has been expressed that the number of patents 
issued in the field of biotechnology will create an overall impediment to the 
performance of research or in the development of products. The so-called 
“anticommons” effect, as hypothesized by Drs. Heller and Eisenberg, Science, vol. 
280, (May 1998), was that the “overpatenting” of biotechnology inventions would 
stifle research and development in the biotechnology sector. Nearly a decade later, 
the conflicts hypothesized about in the paper have not materialized. Instead, 
research and development activities, both in the pubhc and private sectors, has 
continued to enjoy vigorous growth. A summary of the paper and experiences since 
it was published is provided as Attachment C to this testimony. 

Another concern that has been voiced is that gene patents are impeding the 
dehvery of clinical diagnostic services. Exeunples have been identified of disputes 
between companies that own patents on nucleic acids and entities attempting to 
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perform clinical testing for gene-Knked diseases. The fact that only one or two 
disputes of this type have been identified despite the fact that thousands of patents 
have been issued relating to nucleic adds, in one sense, confirms that the vast 
majority of gene patents do not create significant impediments to performing 
clinical diagnostic testing. 

Finally, concerns have been expressed that patent rights in nucleic acids wall 
confer rights to control use of genetic information, including by individuals. Patents 
give rights only in the making, using, selling, offering for sale or importation into 
the United States of what is patented. In the case of a patent on a nucleic acid, this 
means that the patent can be used vis-a-vis entities that make or use the nucleic 
acid that has been patented. Dissemination and use of information about the 
nucleic add is part of the bai’gain of the patent system - patent rights in a nucleic 
add cannot be used to stop use of the dissemination or use of information per se. 

The granting of valid patent rights, in response to investments and 
innovative activity, gives the innovator a certain degree of discretion to pursue and 
exploit the patent rights. To the extent that the business model pursued by a 
company is impractical, the market should and will respond to addi’ess the 
shortcomings of that business model. It should also be kept in mind that patent 
rights are inherently hmited; they give the owner of the patent the right to prevent 
others from using the patented invention without authorization. Patents do not 
convey positive rights to perform diagnostic testing, impose impractical or unlawful 
conditions (through contract or otherwise), or to w'aive compliance with laws 
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governing competition or the regulation of human diagnostic products. Patents 
only provide the right to prevent others from using the patented invention. 

From a broader perspective, BIO submits that granting patents in exchange 
for pubhc disclosure of inventions - including for nucleic acid inventions that are 
new, useful, non-obvious and adequately disclosed - reflects sound public policy. 

The benefits after nearly 30 years of experience cannot be contested - more than a 
thousand companies, employing more than a milhon highly skilled people, and 
producing hundreds of life-saving and life-changing products and services. Indeed, 
the biotechnology industry is proof that the patent system is working as it should - 
promoting billions of dollars of investments in crucially important research and 
development, generating millions of jobs, and delivering new hope to patients and 
consumers. 

Conclusion 

The U.S. patent system allows for broad subject matter eligibility. This 
system has served this countiy well over the past thirty years. Everyday, new 
innovative products enter the market place, and every day, a new discovery is made 
in biotechnology. The House Subcommittee is to be commended for undertaking this 
examination of the role of gene, nucleic add based system. In BIO’s view, altering 
the legal standards of ehgibility for gene based inventions, or hmiting the ability of 
innovators to use gene patents, would seriously harm the biotechnology industry. 
BIO appreciates the opportunity to provide insight into the role of gene based 
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patents in the gi’owth of the biotech industry and to describe the nature of the 
industry and its contributions to the improvement of the human condition. 

Attachments 

A. Biotechnology Industry Facts 

B. TedBuckley, The Myth of the Anticommons 

C. BIO Position on Research use Exemption 

D. BIO FAQ on Gene Patents 
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• Pm Macsnoisgr watutiy itiuihfftowiil ma latt. witn US. a w O c a n M«cli 
lncf—M*a fr«ai ft Ml ltt2 l» tM.7 hAan mi 200S 

• fcg f chMMiot ^ u ant mT uw rntt i far ct i r u mm m Mifl MitnH m Vm wartl Th« U.S. n«A>d» MHu M n 
sa«ni |t*a MSs* on fMssafO ana aai n lcaiwa w t m 200^ 

• Tha tea »»a Bii N ct i can Kaft t awea m an Miwit s er tl JO.OOO par aniaip i ag mi MO m aaos. 
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IC&eaiti^r Sumniar>: 

The ilwory called che tnotfd^' of the was pul fonk ia I99S and claimed that 

ovei'petanbag ot research ia itic Held of bM)ieclinalog>' was lundenns research and 
devdopateM of new iafKwait^a ueaiascnis Alihou^ no empirical evidence was cited, 
the theory Richly pained traction 

This paper namiars the theory from both a iheocmcal and empirical bam From a 
theoretical perspective, we 6nd that die geofraphicel iMerpreiadon that has been implted 
tsioolimit^ 

On die empincal side, rather dian finding aa industry unable to continue K> fiad 
innovative dierapses due to a patent diicte. we find aa ladusiry that is actively engaged 
in ditcovennf and inventing innovative therapies Speafically, we find that 

1 Since I d98 RAO of piibfacly traded biotech companies has increased over 60H 

2 From 1995 * 3095 the ansount of venaire capital fundi^ for bioaeclinology 
compames has increaae >00% 

} Emp!loytnefMhasincreas«dby2ISMncel99t 

4 Annual odgtaal INDs rccciv-^ by the FDA. while steady for a number of yean, 
has shown a sharp increase ia 30(M aad 3005 

5 The number of biological compousNts enicriaf prechnical trials in 3005 was 
higher than the number entering trials in 1998 

6 of the academics survey^ rep o r ted abandoning a line of research due to 
piicnti on knowledge inputs 

Thus, we conclude that there is neither dieorcbcal wpport nor empirical evidence to 
support the idea of the fret pnA' vf the wttHtmmunt 
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Myth of the AnHcommoa^: 
t. IntnMivrIhM: 

U llclter ond FiKoberg pul fofih tm idea in ■ paper ihat wiggetted thm o%tr>- 
piicniing¥>Mihrv«ieningtnoovMKMmihelMoee(h(wlog> induairy ' The ide« wm called 
tht tnigrdli- tif the ontHymumtin The theor> pocited than, becauce of ihe exceu number 
of paiemt in the biotcchoolag)i arena, inoosaoon would be tefled due lo an inability ip 
conduct reaearcb without patent infringenem Although no empincal evidence waa died, 
the idea tpneUy gained a good deal of atlenbon and traction 

Th» paper examines the theory of die antioamtnoiis from both a thcoreticai and empincal 
perspective Tlie paper finds rtiat the ihcoreocal construct, upon which the theory of 
anticommom is based, b too simpltsbc to adequiady charactertee the tnoeechnoloii} 
wtirid further, though a number of metrics are examined, none of the metrics 
cmpificaily support the idea ditt there is over-paitntrttg m die broiechnology industry 

The paper b arranged as fotiows Section one contains a brsef overview of the economi c s 
of patents Section two provides an overview ofthe theory of die irugn/i qf the 
ivm»vHiMiir«n Section ihreediscusses the theorvocalshortcormngs of the theoretical 
cottiouct Scctioo fcHir examines the cmpitical evidence A brief condusion follows 

II. Overview af the iLroaominnf Patents:’ 

The idea underpinning the US Patent system is the balance between giving incentives to 
inventors and giving society broad access to innovation Abraham Lincoln may have pul 
It beet w hen he said. *The Patent SyiBcm added die fud of interest to the fire of geraus * 
On one hand inventors need to be rewarded for die time and cfTcn that they have pul into 
diar invcaiioAs Tteis. society grants pments to inv entors which bestow a ptoperty nghi 
to the individual mvcnior The invention belongs to the inventor and can not 1^ oopsed or 
used without the pemusuon of the inventor The result of this exclusive ownership b 
that the price of invention that is dbic to be dsirgrd b tugher dum it would be in a 

competitive marlet. and therefore, the invtsMor mahes a higher prodt for the invention 
dun has been patented 

The Ability to charge the higher pnoe for thar innovative products provides the 
innovators with an inccMive to devdop innovative products With^ the incentive 


*HrHcr MA MdEnobers. RS Tm fmm Dw \mm\ mam^ TTc mnw— il 

Roonh* .VnmfrVel }Mi | ytw IVto 


^TbedjscmriBpicsesscdiaibrptotrnsnagbRsbovcrvicwdnepntiesiysummmdetisliotnncm 
e umm imi at nmt I* endwocsr an flv ni w b qri*r m a i l ■■ n il PkanidrrM 
trip '.Www t m cqsv pimanry— m^hra htier itoniui is of lit U R pucm nm 
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provKled by Iftie pttm. die pece of innovitioii would «lcm becwie cii>«iilan woidd nol 
be rewarded a» oiucli for tbe trme, effort and risk that it look to develop the iniKwatKin 
Indeed, intellectual property p ro te c ti on lun been found to be a ngntficani rlelcnninani of 
ecotMMuc growth’ 

The patent tyHem b etpecsall) importaitl to the bioaechnolofy indurtry ’ Each 
biopharmaccucical that t% brought to market rc<|uim on average S 1 2 bHImt m rctearch 
•Ad devtiopnieni The com b high for a number of rcaiont The rcaion» include the 
number offaihiret that occur alortg the way For every biopharmaccucical that ii brought 
to market, there arc ^iprofvimatdy 10.000 failed aiiempir In addition, the ome togo 
thrtaigh cbmeal dcvelopmem and regulatory apmoval to market for the 
biopharmaccutical it 07 7 mortths on averme ^ Finally, the com of the dmical tnal« ia 
<|uite high and ha* riten aubna n tialty in the paM decade On average the com of reaearcb 
and devdopmeni roce 7 SS above the annual rate of inllation dunng the 1 400a. the laieM 
yean for which ligurea are available Patents granted on a biotechnological innovation 
allow the tnventora to recoup the rewarch and dev elopmcnl cotta winch have been 
ittveMed 

111. Overview of the Anlkommont Argument: 

As has been ditcusted. paicnts arc central to the development of innovanve therapies in 
the biotechnology induMry However, in 144$ an idea was put forth that tuggested that 
patents, mttead of encouraging irmov alion. had the pcaenoal to adually stifle innovation 
ui the biotechnology induMiy This aifltng of ianovaiion was called tlktngpvAv^jhr 
(WMMvmMnrirn * The authors potii that iauiovaiion may be sdfled if there are too numy 
owners who may euhide odm from a tcarce reuurcc Speciflcally. if there are too 
many patent holders of upitrcam technology, they may inhibit downmeam inoovaiian 
became of tramaction coMs and Mraieipc bchavson Ima^ne that a biotedinology 


*GmldDM andOfabniW C ~Tbr wte oi uwic U iMi pwfcw> nglmaiecomnuc growth* Jm mmI 
nf/tnr*ywr kovu —j Voi 41 < leosi 371 • 

*Seeforrunpte.C9lKn. W.M.SchmR R mCWahhl P 'PietedMe dmr Irtchecnwl AmbW 
AppvopraNlw Ce^mwnanlhV US MMnfaBnnMf'nimhaeM<Or>i€n* NBCR WoituigPmrr 
7592 Febimn xno 

’ouMal.loMpkA ■i<Hai>0 Gotnikl TW Cl BaylunMorallnmAD hBwec> 

PMto w a*" \t m tg r rmdmJf't0ttmm txnmmK* FmAsouMg 
*Nstc ThtdflraaflrwchdcpmctnuaiameMdcvHop— I 

*DiMai.» A.HameaR W mdGcMovduH O -TlwpncrMiiummoa m» ennmet M hmi 
dcvckpBKM oom* a T miwM t k tm m tn 22 iTOOts 

' HeDcr M A «d fjn M nr g. R S ‘Cm FwcMi Oner laMvaaem** Hr tnner— na m BwdicM 
RcacmcR'* .VwncrVolIW I Mn 
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coaipui) teeks to do f »cgc h in n pnitiajlnr vcn to bniif «i iMNA-ati^'C Uicrapy to 
mariet and that m order to do reaearch m diit area the cotopaii> fmm uae a set of 
kmmledgr inputi Furttier. lufipoac dulendicl’ the knowledge mpuls has been palenled 
by i (hfrerene company la ordv for the btot «h r>olog> contfiiny to proceed wtth the 
research, rl mint first teceise permrsewa from each of the paicni holders to use the peteni 
holder*! knowledge inpm for its research 

Figurr I: 


KtwnMauioia BttoarcitemiiBJcUDdafMao 



Gefting penrussNm may take comidoraMe nrne and auy raqurre oorwderaMe mortey 
Thua. the research lo bnng an snnovatrvc therapy to miiriet nuy be driayed. may com 
more or may not take place if the company can not obtaifi pemntsioo from all of the 
tMnirtam paacni holders In this sccnano one patem holder in the set of knowledge inputs 
could suppreu the research by not granting permission for the boaechndogy company lo 
use its pMenicd input 


IV. 'flieorrtiral ShortcomUtfi of the Anlkaounom: 


^V9 


The theory outlined atovt is appealing for its ssnple elegance Howescr. the simplicity 
of the argunsenrt is one of Us sbotl oooungs An implicit pail of the argumeaa is that there 
is a scarcity to the biological commons akin to a geographical scardly Indeed, in 
responding to Heller's and Eiaaberg's call for a formal economic model to be developed. 
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BuclUMn and Yoon dev«ioped «i econanMc model and illiutiaaed il j^eome m cally * 
Further, in another paper that diftCuud the tn^gr*^- tmiKtimmim Scherer tialei, 
“The problem » anidopous to co n diliottt on the Rhine River dunng the 1^ Ccnhiry 
Over the S5«kilanieter sirdch belvvecn Mauu and KoMcna in 1 790. iheie were nine loli 
rtabons . *** The result at the cxcenitve number at lotla was a agntficnnily lower 
amount of traflic on the rivet 

The geogriphic analofy b appealing bul it flawed when applKd M> the bioicchnoioiKy 
industry In the examples abc^e. there is a single suiting point and a tingle ending point 
In addition in the Rhine River analogy there is only one route from the startinf pomi to 
the ending point However, the "geography’* in the hiopharmnceuiical world is much 
more complex than gcograpln that is desenhed in the worid of the anheonunons In 
bioiechnology world there are many sorting poinis and many routes that win lead to the 
desired ending point, which in this case is an tnaovalivt therapy la applying the 
"geogr^iliy" of the biopharmaceutkal world bo the Rhine River analogy, imagine that a 
Clipper wants lo tra ns poti good from Maiiu to Kohlene but is faced with having lo go 
throitgh nine loU stations on the river Whereas in the 11^ century, the shipper had no 
other option bitf to traverse the river, in the 21* oentwy bio tc c ha ology worl^ the slnppcr 
has allemauve raules. ssich as roads^ rad or air Thus, the shtpper can reach the desirtd 
ending point by going around the rsver lolls *' 

The idea of going around a idl is well Inown in the biophannacculKal ioduMry. as well 
as other indices, and is called iavonang around a paicsN An iHwscraiive example is the 
class of pharmaceuticals called satins, which are m^oncs designed to lower blood 
cholesaerollcvels In this case, the desired endposni is a tower blood chotcsacrol level 
According to the geotpaphical example ihove. there is only one rosile lo the desired 
cndpoini and dius. one wodd expect only one stun to be on the mariei llowexm. there 
are more thm five stun products on die niarlcl presently The siauns are but one claia 
■nsong many therapeutic classes of phamsiccuiicals in wh*ch there are two or more 
products There arc niidtipic products inchmeal toting for the trcnlmem of brensl cancer 
that utiliie a xancty of mechanisms of action Some of these products' mechanisms of 
aclson overlap with the mechanions of action uhluad by other products Likewtse. 
there are multiple products bang developed for the treauneat of chronic mydoid 


* BMCIfeumx I M Md Veen. Y I ‘Sv—nn: Ti^Ucx Csaonn md A moun m i m* Jumnmtu^Uw 
WfagMifiVol aj.Ns I lAgnimaO) 


'*SclKfa.P M “TteEmmuosfHmwiGaKhNcat* fewhmr UMkor Vol 7 T.N 0 II 
(Dc ec nbcr JOUTi nmlp IWS 

** kpnem R A am KdML B N 'bdeiciBioiwhcd AniemnmaM'*' Sumer 2004 


** Wslu. Em il Xil s v oS —i h ivlii n Came* Onu T>— ttm H enepm MnM * 
VolD.Na li OoccUier 2DOS 
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leukemia Therefore, one can conclude ttui the geographer of the biophannaceuiical 
norid i» much richer and more complex than the geoya ^ pouted by the nortd of the 
anheommom 

V. Emplrk^ and Kaprrienlial E^kknee and the Anlkommom: 

Wtnle the Akummo abme ahemed that the geographical aMumpiion of the amteommom 
ihoocy i» loo limMed. that doc* not dcmoiMtnile that the of «hr rwrMYUMnrjm i* not 

occurring We cart not caicgoricallv prrne that there it no in^^ r^iihrtaMii'fNNiiwtMtt 
To do to Mroidd require an cuanmation of a world without patent* ilwt doe* not ccifl 
However, we are able to euimine the world aa it it and dderaune what evidence, if any. 
exiw for over •patenting If over •patennng were occurring in the biotechnology induwy. 
one would expect that fewer innovative iherapie* would be brought to market However, 
given thu the timeline to bring a product to irurkci is approximately 12 year* from kme 
of pateiM, it is likely too soon to examine number of innok-ative therapies for evidence of 
the antioomnkoiH Therefore, we exaimne the inputs that produce the innovative 
thengNcs Thai is, we examine the amount of research and development that is ocoimn^ 
the result of that research and development and the experience of companies and 
researcher* m the mdusiry If the troftth v/ikt unMcxMmnimi is occurring, one would 
expect the followmg 

1 The amount of research and dcvdopmcni would dedine 

2 ( Varfti parthttk fewer potenul innovative therapies would be tested 
} Compames and researcher* would cUmor for a public policy remed) 

We examine each of diese in aum 

I Theanioumof reicardi anddevdopment wadddediae 

Recent R&D Ifcttory 

Comp am es will spend research and development dollar* until the poiat at which it is no 
longs profitable for them to do so From a more formal coonomK stand point, 
companies will ipend unhl the expected marginti benefit of the research and 
devdopmcfll (e g . the expected revenue derived from the research and devdopmeot) 
equals the expected marginal coal ofihe research and development the idea of the 
anticommoiM it that upstream knowledge inputs, which would be used in devdoping 
innovative thenpie*. have been "ovs-patented" and thus research in these area* is 
didtcull. if not unposaible. to do without engagiog in patent infringement The practKal 
effect of this over-patenbog Is to make research and development more difliojil (e g . 
cosity) to undertake Thus, one would expect that because the research has become more 
coally, the amoum of research and devdopment undertaken by bioteclmclogv 6rms 
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would (kcre»e llowr\«r, if oweunuiies die aroouni ifieat on b«o«eclMiolag> resesrcfti 
end dcselopenent. dw oideoce doet twi indicaie diet trageJ))- of tke anfuttmimm i* 
oocumrif 

ngwr 2: 

Annual R&O Ezpansaa by Publicty Tradad Companiea 



1M4 IM IMS 1197 \m 3000 3001 3003 3009 3001 300S 

V^ar 

Amnn Ernu A Young LLP. annuel bMeeclMiolog>- indunry repcrtz i99>-2006 
Ftnanael dale bated pninahly on fi»cal<year finennal naiecaents of puMich* traded 
eonpemea. conetani 2005 dollart 

Figure 3 indicaiea that the enniunt of reMircIi and drvdofmwM by publicly fradcd 
coenpaniet in the bMNecbnology arene hat grown wbtUMially over the pen decade 
Indeed, unce 1990 when iheie«orni^4/iAr«annitinmirim watpoiHed. RADhee 
incrcaeed by over 6C7H 


'^llowciet owcca»Me»pKtlMi p g hi ^in»o»uoCdBUuwica>dl*n<Or* rt B|iwutui W i t ; 
dKaeated dunoi ilu UMC penad VdccaanaKanMdatlMKxnciluaaeeMinKfeafeaHoancd 
wfb ihr «lf*r tMKwuMm MV «nld ainw ihn dc uieMani MieKucliaiidnekoiDcie 

«ouM ihcicfoic HKicme Houeier. ecoMdan lo DtMeu de oeu d mcMcti ewd do rkip— of 
>aaMain«n M apic t lnnBc i cee e d aenneof7 5Noitf aedAMedvoauef i rfta iieaaiindK lOWa 
DiMmiJ A.HiMtfna W —ICndwaUH G Ibcpnceef leaweaen tern niiMeinefdna 
doekeinvie coalft ” Jwnitf «f //MM FtfOMHirs 23 (3001) 
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WTiilc (tgi«e I focuae* ob puMkfty traded coonpaiBev privaidy Md biotcdinologv- 
cotnpMMeaplay api^oul rolen diebMJtectMology indiut!> Much oTllw ftinAng for 
these compaoBCS comes from (he senture caprtal <VC^ commuaity If compaeiics were 
unable lo perform reactrch md devdopmcnt due to (he preacacc of ttie intKonunona. one 
skould etpeet (lie VC in>e»tmeni la bioiechnalofy lo dry up 

Fitorric 

Anrwal Venturt C«piUI InvMtnwrK in Bioiachnolooy 



IMS IMS 1M7 twe 19M 2000 2001 2002 2003 200« 2000 

vear 

Simnr Naboail VcMure Capital AMOoalian. constant 2005 ddlan 

Ftfurv 3 showrs that the ansouaff of VC has increased lubstantiaJiy in itie past decade la 
2005 the miouni of VC funding sias aliaiofi $4 bdlMML up 300S from I M5 

Another aspect of research is the nuanber of personnel If the mdustry ssere experiencing 
a ngnifkani tkm dmsfi due to the truiprif^’ i^ihe uMmijaiiiiiran md die inabitity io pursue 
resevch on innosatKe therapies, one %rould expect that the difficulties ef die indwtry 
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would be reflected is « decmse in the auraber of induftiy anplo>'«es However. 
bioiecftinciog> emplo>-mcfrt ltt> liten avtt the peit decade 

Fifarr 4: 


Biotochrtology Employmani 
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Sumn-r* Eimi A Youoy LtP. anoud bioicclMMlovy laduairy rvpodK 109)'3005 

Since 190$. ihemimbcrofefiiplo>-ect haaiacTeatedby 2tH Hum. inttcad of tectng 
wluH one would ecpcci if an indufoy were experiencing the miffify tbr laejivemariin 
• lower reMarcli arid devdopmem and with it faJlii^ emiiloymcBt * one obtmet on 
induft>> which t» increaung letearch ind do-dopnicBl lodi mtd increaung cinploymenc 

2 t Vimi /urrAnji fewer pcnennal mnovative ihenpwt would be leated 

If the nrcopAA'ctfihr 4aitfiKTi»iirMn were occumng one would expect llui the RAD that 
waa being tandertaken would be Icm efTideni Thai K. becaute lo many of the hnowledge 
inputi had patents that needed to be iKcmed or inxented around, the rciearch prcgcc t* 
would laic longer or the research preyeas would be abandoned altogether As a retuH of 
the ioerraaed dilTtculty of dowg research, the number of iimox-alixe ibcrapses would 
dccrcate However, given the long lead trine tiat it takes to research and develop an 
innovabve therapy and bring it to marid. approximatdy 12 years, it ma> be too early to 
Meondcncec^tltetrttgrw^ isfrthrcMavanMaian Therefore, we examine the number of 
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•iifiual |mctf»g»noMl Ke» Dnig OM)) MjftNmuKM. wMch wtjuM be xlTected ia a 
■miUr way Because of tbe thorter tuneframe. if tbe tj/tftt amKttmmam were 

oocumrif. one would rtpeci tbe number lo ba%« decieased 

Fifurr 5: 

Annual Original MDa ftacarrad 
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Samvt: FDA. Pmttd’s Bw'Pbifmacftjikal MtD Suatgteal Soufceboofc 2006C007 

One would m-pcci the number of INDi to drof> if the a’«qpni|' rtr uMivivuBniiran werr 
occumng One ftndi a relatively oabie aumber of INDt being onginated aemueUy from 
1991 • |99t. the levea year time period before the mqprtA'iifiAraimivaaiairifn was 
posited, and a rrianvely stable number of INDs being oriipnated from 1 998 • 2001 
llowevcr, there is a sharp increase in the number of ori^nal [NDs received in 2004 and 
2005 These years are precisely the bme period when one would expect a decrease if 
over •patenting were darting to occur in 1998 One would expect a decre as e in INDs 
approxtmaidy six to seven years afWr the p henomenon be gan lo occur because pre- 
clinical Icstiag (dial is the bme from a drug bang patenied until it reaches the IND stage) 
uhes on average between 1- byears If there were an anboommons proMcm. it would 
iihe 1-6 years to manilSrst 
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Not, wc ctwmne the number of biolagical compounds dm oiter picclinicil lemng on 
•ninnutl btsis 

Fifryfc 


Biologicnl Compoumte Cntnrtng PracfenAcal Trtats 
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Stmnt: Pfiinuprofccii. lfl^omu Hoddicare 

lUdm ih«n Anding • decicosc in ihe aumftier of bidoipcii compounds enacting 
precbnscal trials, m And tlicrt Iim been • tubttaMial incrcaac in die number of bidogicaJ 
coRipouads entering predinicnl irislt both bcTotv and after !99d Wbile the pcrcenugc 
groudi has dropped from die 1991 1998 10 die 1998 • 2005 bme periods, in 200$ dme 

mere mil moce ^n $7H more compoimds cMenng predmicaJ trials every >ear than 
mere cnaenng in 1998 This findii^ is inconsiaent widi lesearcb being stifled v 
hampered as one mould mpecl to find iflhe tr^pnAr4^llhf umsc<iim«NR> mere occurring 

3 Compames and resesrclicrs mould damor for a public polic>' remeds- 

A substantial number of nwmbers of die Bioaecliaology Industry Orgamaaiian (BIO), die 
trade association for the bsoacelinology industry . are companies vdio depend on the abilily 
•o research and develop innovative therapies Thus, if ihm mete a lYvqrniV «/ahr 
onr/ivioMirim. one mould expect dm BIO mould be clamoring for a puMic pohey rensedv 
especially pascni reform ttomever. rather than implyi^ that there is a nftite 

rnrhieh is impeifcng research. BlO't position implies that the patent system 
encourages innovation That is, the patent s>stcm b not hindering innovahoa. but rather. 
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die paftcBl sydeni it aUcmiag cofapwiict to engtge in mcarch and ile\clopaient of 
innovative tfierapiet 

The ir«qpn/^' ufthe twitKomm/m foottci tpedficaHy on the patentini; of upstream 
rctcarch Htmever. BlO't pomtian tpcctlically uippcait the paienbng of “not'd and 
uteftil nucleotide taqucooet * BIO lito tuppom pmeniing research todt ivhidL like 
Bucleoctdr tei)iiciKn. are akin to the inpiilt that ike traieeti^ ti/the 

anfMVMMtont ditaitact Fuidier,BK)'»poa«tion fundamentally oppotet the notion that 
pMcnit on tkit broad array of biotechnclofyinveficiom are hindchnfiniMivatwn BIO 
tayt unetpnvocally that it tuppom p at en t ing of tkeae types of invenbont In addition, it 
afilrmt dial iniellectiial property right* are a pterequnite for the oomntercial niccet* of 
these companies and for future inoA-aiian in these kaovklcdge inputs 

While the discm»on above focuses on cc an p an ics and slams no evidence of the 
anticomnsoiKs, one may argue diat perhaps the inqpnA' 4^ rir anNcMiMiium is affecting 
acadcnuc researdien rather than companies The Kahonal Academy of Sacnces 
comminioned a study to exantiae the issue ** Walsh rrufsurveyeddMacademK 
researchers from univenines, non-profits and govenimcnl labs 10 examine whether then 
research had been impacted by patents The authors found that only 1% of the academic 
respondents stated diat dicy h^ experienced delays on thor prefects of more than a 
month due to patents on knowledge inputs None ofihe academics reported abandoning 
a line of research due to patents on knowledge inputs 

Thus, neiihcr bsoicchnology companies nor academic researchers are clastning to be 
arbersely affeenng by the patenting dun is oocwmng in the biotcchiKdogy arena Indeed, 
none of the academic researchers surveyed have abandoned research because of patent 
iinics Further, bsotechtudogy companies have slated not only are patents not hsining 
diem, but on the contrary the ability to potent is a prerequinte for commcroal nstoeu 

We fmd no evidence of a the oiMiixiimnfM* either among companies or among 

the researchers who work in academic non-profn or gove i am e atal settings 

VI. C'onctnssoa: 

The frtqpn/i- ttfihe tmittyjmmea t% aa ckgant and compdiing theory The theory claims, 
that inaiead of encouraging innovitmo aa patents have been found to do m the 
btopharmaccuttcal indufiry. the patenting that has been occstmng in the Iboos haa the 
potential to hinder ianovadon However, as has been discussed, the theoretical oonemici 
of the aniicommons world is too simpiinic so desenbe the world of bioiechnology We 
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ockixmtcdgc Itwl «« can not caicgcncally «taM that ihoc is no ^ 

antH.ximm)m To do so would reqiare an examuunan oT a world without patents llial 
does ant esitf Howescr, we are aMe to exanune the world as it is awd d nu i m oc what 
cssdcnce there «xi«s for <wer-pMcMin|t Indeed. ifo^er^painMiit were occumniL the 
outcome of this over<fMieniin|| would be “fewer useful products for improving human 
health *'* Because of the long development bme of innosacive iher^Mimc products, we 
inspect the inputs of those products The ftrsi input is RAD If there were a 
the Inins ummrMv. ooc would expect th« the amount of RAO would dedine becMse of 
the increased difYksdiy of under^ng research Yet we find the exact opposite RAO 
in both the publicly traded and privaidy hdd bioiechnology companies is incrcasiiif 
Further, we find tiuu the number of people employed la the induMry* is iacreasiag over 
time Next, we inspect the pipelines of biopharmaccinicsl industry If the research were 
becoming more difTicidl. one would expect tlut the number of inmwahve dienpies in 
testing would be decreasing Rather, we find the opposile We find that the pipcime of 
both chermodiy and bidogicalK based mnovative iheiapies is expanding Thus, the 
information dull we examine paints a pseture of an industry that is growing in terms of 
research and dcvdopmeni with an increauag number of products in the pipeline The 
•rgumeol coidd be made that perhaps researchers * ciihcr chose in industry or in 
acadenua * are encountering problems that are not rejected in the RAD figures or in the 
numbcri asaociaicd wtth the product development pipdinc However, the biotechnology 
mdustiy is strongly supportive of die p at ent system and contends that It encourages 
tnnovalMm Thus, industry is not supportive of die idea that over-patemingix occurring 
and hmdering its ability to bring mnovattve thcrapKS to the markeipUce Further, none 
of the acadenuc researchers surveyed by Walthetisf abandoned th^ line of research due 
to pssenis on knowledge inputs Therefore, we coochidr. based on both empirical and 
expenential evidence, that diere is no support for the idea that a mtpnA ibr 
anttamarnmn is occurring in the biosechndogy industry 
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BIOTECHNOLOGY 

INDUSTRY ORGANIZATION 


Biotechnology Industry Organization 
On Research Use Exemptions 
July 28, 2005 


Overview 


In exchange for complete disclosure of an invention, a patent grants the right to exclude 
others from using the invention for a limited time. This time-tested contract is the 
cornerstone of technological progress in a free economy, as it provides incentive to 
research and invent while society gains access to the eventual products and knowledge. 
Nowhere is this more evident than in the biotechnology industry. Biotechnology offers 
enormous hope for curing intractable diseases and meeting many of the world’s 
environmental and agricultural challenges, thereby improving the health and well being 
of people today and for generations to come. 

The current intellectual property system in the United States has been instrumental in 
creating the biotechnology industry and sustaining biotechnology companies. By 
protecting inventions that are essential to the development of biotechnological products, 
the patent system’s time-limited protection spurs investment into the research and 
development of technological products, particularly biotechnology products. It is 
common for a biotechnology company to expend hundreds of millions of dollars and 
work for more than a decade before it reaps its first dollar of product revenue. The risks 
are great, and few companies actually succeed in their quest to get products approved by 
regulatory authorities. Without strong, predictable, comprehensive and enforceable 
patent protection, it is unlikely that investors would risk their capital or resources to fund 
biotechnology endeavors. 'Hirough patent protection for the molecules that serve as 
modem biotechnology’s foundation (proteins and nucleic acids) the biotech community 
can invest in the R&D needed to bring these important and innovative healthcare 
products to market. 

BIO members are dedicated to translating cutting-edge technologies into products for use 
in healthcare, agriculture and the environment to benefit humanity. BIO recognizes the 
importance of the tools being used in modem biotechnological research, including those 
used in the private and public sector to decipher the human genome and other genomes. 
BIO supports the ability of developers of innovative research tools to obtain patents on 
their discoveries. BIO also supports the rights of developers to use intellectual property 
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rights to succeed comiuerciaiiy so that investment in needed innovation will continue and 
society will reap the benefits. 

Through their close relationship with the research and academic communities, both 
public and private, BIO members are dedicated to promoting the larger objectives of 
scientific progress against disease and famine. 


2 



100 


Research Use Exemptions 


Exemptions from patent enforcement are rare in U.S. patent law. However, there are 
two types of existing exemptions that are of importance to BIO members. 

One exemption is the judicially created research-use exemption. This narrow 
exemption permits making and using a patented invention to better understand that 
invention. It provides that it is not an act of infringement to make and use a patented 
invention if the use is limited to research or experimentation and the user does not 
obtain any commercial advantage or benefit. 

The courts have interpreted this exemption narrowly. hiMadey v. Duke‘, the Court of 
Appeals for the Federal Circuit held that activities that could be construed to have a 
business-related objective (e.g., publishable research to further a university's prestige, 
image, & ability to bring in grant money) arc considered to be outside the scope of a 
research use exemption. Thus, academic researchers may be outside the scope of 
exemption if their activities further the interests of their institutions, such as attracting 
researchers or securing research grants. As a practical matter however, a patent owner 
will generally not enforce his patent against a researcher if the research activities in 
question do not damage the patent owner’s commercial interests. 

A second type of research exemption is included in the Hatch-Waxman Act of 
1984^. This exemption allows making and using a patented pharmaceutical compound 
or device to collect data for submission to a U.S. Government regulatory agency 
(typically for a generic drug manufacturer to submit to the FDA). This “safe harbor” is 
intended for individuals or entities making and using patented materials for uses 
“reasonably related” to the development and submission of information to the 
government. In Merck v. Integra^, the Supreme Court held that a certain amount of 
experimentation using a patented invention falls within the “safe harbor” provision of 
the Hatch-Waxman Act as long as the experimentation is reasonably related to the 
development and submission of data for the government regulatory agency. At the 
same time the Court held that not all experimentation falls within the safe harbor. 

BIO believes that taken together, existing practice"* and law^ ^pertaining to research use of 
patented inventions is appropriate and provides the appropriate balance between product 
development and research. 


’ Jolm M.J. Madey, PlaindlT-Appellant, v. Ehjke University, Defendant-Appellee., 307 F.3d 1351 ; 2002 
U.S. App. LEXIS 20823; 64 U,S.P.Q.2D (BNA) 1737 
- PL 98-417 

^Integra Lifesciences 1. Ltd. and The Burnham Institute, Plaintiffs-Cross Appellants, and Telios 
Pharmaceuticals, Inc,, Plaintiff-Appellee, v. MerckKGaA, Defendant-Appellant, and The Scripps Research 
Institute and Dr. David A. Cheresh, Defendants. 331 F.3d 860; 2003 U.S. App. LEXIS 1 1335; 66 
U.S.P.Q.2D (BNA) 1865 
Existing material transfer and licensing practices. 

^ Merck v. Integra 
Madey v. Duke 
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Qmi* PoHnfehis PAQ*$ 


WhalUa^Mfelt 

A patent is an agreement between the government and an inventor whereby, in 
exchange for the inventor's complete disclosure of the invention, the government gives 
the inventor the right to exclude others from using the invention in certain ways. The 
property right granted is quite different from what we typically thinh of when we own 
land or other real property. A patent does not provide the right to mabe, use, offer for 
sale, sell or import, but the right to stop others from mabing, using, offering for sale, 
selling or importing the invention. 


Cm Ihihifl Ihinst b* polMiltA 

Some, but not all, living things. The United States Patent and Trademarb Office, PTO 
(the agency charged with granting potents) enforces strict standords, set by Congress; 
on what can be patented. LIbe any invention or discovery, a living thing must be 
"new", non-obvious, and useful In order to be patented. More Importantly, living 
organisms under consideration for potenting cannot be those that occur or exist In 
nature “Whoever invents or discovers any new and useful process, machine, manufocture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent therefor, 
subject to the conditions and requirements of this title" 35 USC 101. One cannot obtain a patent 
on just any living creature, such as a mouse, because mice have been around for a long 
time. If, through manipulation of genes, someone mobes a bind of mouse that never 
existed before, however, then that bind of mouse might be patentable. 

For example: 

o Microbe! 

As long ago as 1873, Louis Pasteur received a US patent for yeast "free from organic 
germs or disease." With the growth of genetic engineering in the late 1970’s, the 
patentability of living organisms was re-examined, and confirmed. A landmarb 
case involved Ananda Chabrabarty's invention of a new bacterium genetically 
engineered to degrade crude oil. In 1980, the US Supreme Court clearly stated that 
new microorganisms not found in nature, such as Chabrabarty's bacterium, were 
patentable. Chabrabarty received a patent in 1981 (US Pat. No. 4,259,444). In its 
Chabrabarty decision, the US Supreme Court stated that "anything under the sun 
that Is made by the hand of man" is patentable subject matter. Therefore, if a 
product of nature is new, useful and nonobvious, it can be patented if it has been 
fashioned by humans. 
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o Planli 

In 1930, the US Congress (Congress) passed the Plant Patent Act, which specifically 
provides patent protection for newly invented plants that are asexually 
reproduced. In 1970, Congress provided similar protection for newly invented 
sexually reproduced plants. 

o Animals 

In the 1980s, the question of whether multicellular animals could be patented was 
examined. The hey case involved a new hind of "polyploid" oyster that had an 
extra set of chromosomes. This new, sterile oyster was edible all year round because 
it did not devote body weight to reproduction during the breeding season. The PTO 
found that such organisms were in foct new but this particular type of oyster was 
determined to be obvious, and thus Into patent was allowed. Nonetheless, the 
polyploid oyster paved the way for the pKitenting of other nonnaturally occurring 
animals. In 1988, Philip Leder and Timothy Stewart were granted a patent on 
transgenic nonhuman mammals (U.S. Pat No. 4,736,866) that covered the so- 
called Harvard mouse, which was genetically engineered to be a model for the 
study of cancer. The PTO does not crilow anyone to patent a human being under 
any circumstances. A 1987 PTO memo issued by Donald J. Ouigg, Assistant 
Secretary of Commerce and Commissioner of Patents and Trademarhs, states, "A 
claim directed to or including within Its scope a human being will not be considered 
to be patentable subject matter." Accordingly, since 1987, the PTO has rejected any 
application that encompasses a human being. 

o Natural C0mp«undt 

Natural compounds, such as a human protein or the chemical that gives 
strawberries their distinctive flavor, are not themselves “living," but do occur in 
nature. Thus, they are new, and can be patented, only if, they are somehow 
removed from the setting in which they naturally occur {isolated). Therefore, a 
compound that is purified from a strawberry, or a protein that is purified 
away from the human body can be patented in its purified state {pxo\i\6e<i that, 
the purified, e.g.. protein or compound, also meet the other requirements for 
patentability, as well). Such a patent would not cover the chemical while in the 
strawberry or the protein while In the person. Sudi a patent would not cover the 
strawberry or the person. The USPTO does not allow anyone to patent a human. 


What it a 9«ne? 

A gene is the fundamental physical and functional unit of heredity. It is made up of 
tightly coiled threads or polymers of deoxyribonucleic acid (DNA). DNA is an 
informational molecule and is made up of four distinct nucleotides: deoxyadenosine 
(A), deoxyguanosine (G), deoxythymidine CO. and deoxycytidine (C). It is the 
nonrandom order of these individual "bases" that results in DNA being an 
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informational molecule. However, in and of itself, DNA has no functional property. It is 
a chemical that, when placed in an appropriate «ivironment will direct the synthesis 
of particular and specific proteins, which mahe up the structural components of cells, 
tissues and enzymes (molecules that are essential for biochemical reactions). Organisms, 
from single-celled protozoans to far more complex human beings, are made up of cells 
containing DNA and associated protein molecules. The DNA Is organized into structures 
called chromosomes, which encode all the information necessary for building and 
maintaining the organism. A DNA molecule may contain one or more genes, each of 
which is a specific sequence of nucleotide bases. It is the specific sequence of these bases 
that provides the exact genetic instrucb'ons that give an organism its unique traits. 


Can genet be palenletl? 

Isolated and purified genes are patentable Inventions if they meet the patentability 
requirements of Title 35 (including being novel, nonobvious, adequately described and 
useful). It Is difficult to identify genes and even after we recognize them, it is very 
difficult to isolate them and put this information to use. 

Gene and nucleic acid'bosed patents have helped attract the biotechnology and 
pharmaceutical industry's interest in the development of gene-based therapeutics, 
diagnostics and processes. For example, the isolated and characterized gene associated 
with a certain type of breast cancer, Her- 2 , was patented after years and millions of 
dollars spent in its identification, isolation and charocterization. This discovery and the 
patents protecting its various aspects, enabled companies to develop therapeutics and 
diagnostics for breast cancer. 


Are patenkt gronled on on indivirfuol'i geneiT 

No. Patents do not provide any rights to a person or to the genes in his or her body. 
Instead, patents are granted on isolated and gene products that have real-world 
applicability. That is, the patents cover genes and gene products that could be 
obtained from any person, for example, from a blood sample. Genes are not unique to 
an individual. Two unrelated people with brown hair may have the same gene that 
causes their respective lochs to be brown. Or two women may have the same mutant 
gene that mahes them susceptible to breast cancer. In that sense, a gene is generic and 
could be obtained from any number of people who passes that gene. (What mahes an 
individual unique is the collection of genes that mahe up their DNA). As previously 
mentioned, patents may also cover genes of microbes as well as genes from animals 
and plants. 

When considering the patentability of nucleic acids, which are the building blochs of 
genes, one must tahe into account the nature of the object for which protection is being 
sought. A nucleic acid, regardless of its source, h chemically indistinguishable from any 
other nucleic acid. While its sequence of bases may change, there is no a priori means of 
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establishing Its source. Human DNA is no different, at least chemically, from that of a 
bacterium. 

If one were presented with a nucleic acid, its sequence could be chemically 
characterized, and any protein that it might encode could be determined. However, it 
would not be possible to ascertain what species the DNA came from. In fact, DNA as 
an isolated molecule does not exist within living cells. It is always associated with 
various other molecules, such as proteins, sugars and fats. It is well established that 
subject matter that is a product of rKiture is not eligible for patent protection. 
However, isolated nucleic acids do not exist in nature. 


How will Iho patenfei on DNAt/ RNA$, and their conelatei help society? 

Gene and nucleic acid-based patents have helped attract the biotechnology industry’s 
Interest (and the pharmaceutical industry's interest) in the development of gene-based 
therapeutics, diagnostics and processes. Many, if r>ot most, human diseases have their 
roots in our genes. More than 4,000 diseases are suspected to stem from mutated 
genes inherited from one or both parents. As of April 2000 , 1,792 individual genes had 
been linfeed to disease, including common disorders such as heart disease and many 
cancers. In addition, discovery of new genes holds promise for new treatments, 
diagnostics, predictive tests, and agricultural and environmental Innovations. However, 
in most cases, these discoveries will not be further developed if they are not patent 
protected. 

Without patents, these discoveries will remain just that, discoveries sitting on laboratory 
shelves, and society will miss out on the public benefit that could have come from such 
discoveries. Without the ability to protect core biotech Inventions such as DNAs, RNAs 
(ribose In place of deoxyribose, uracil (U) in place of thymine (T)) and their correlates, 
the prospect of investing in biotech is so risby ttiot investors will choose other industries 
and technologies in which to invest The road to putting a biotech product on the 
marbet is long (10 to 14 years) and expensive (hundreds of millions of dollars) and, that, 
only a small percentage (one out of 1 , 000 ) of biotech products ever mabe it to clinical 
trials and, of those, an even smaller number (one in five) ever mabe it to the marbet. 
These odds are astronomical, and patents provide the investor with an assurance that if 
anyone benefits from the research. It will be the party that toob the risb to invest in 
that research. Without patents on biotech inventiwis, investing in biotech would be 
abin to a donation rather than an Investment and investors will choose other industries 
and technologies in which to invest. The lacb of availability of patents for biotech 
inventions will be detrimental, not just to the growth of, but also to the survival of, the 
biotechnology Industry. 
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Mr. Berman. Well, thank you all very much. 

I will recognize myself for 5 minutes to begin the questioning 
process. 

Dr. Sung, you proposed in your written testimony a very specific 
legislative proposal that creates a research use exception. One 
problem I have heard often in designing a research use exception 
is being able to draw a bright line between commercial use and a 
research use of an invention. How did your proposal deal with that 
issue? 

Mr. Sung. Well, Congressman, I should say that the research use 
proposal that I laid out in my written submission was used as a 
piece for further discussion points about that very aspect of it. I do 
not think that it has been traditionally very easy to make that de- 
lineation between commercial and noncommercial use. In fact, a 
focus of the Federal Circuit opinion in Madey v. Duke related to 
that difficulty. 

That being said, the proposal, therefore, takes it and makes it a 
selective opt-in process whereby it is a self-identification issue on 
the part of entities interested in engaging in that type of “aca- 
demic” research use, and to the extent they are willing to self-iden- 
tify, there would need to be some transparency and accountability 
for what they plan on doing through the submission of a detailed 
research plan. 

This is not meant to put both the academics and the private in- 
dustiy at odds, but, hopefully, to help foster a more open working 
relationship between the two for that purpose. 

Mr. Berman. So the researcher opts in and then has some kind 
of transparent process submitted to, what, the PTO or another au- 
thority? 

Mr. Sung. Actually, it could be a notice directly to the patent 
owner for that purpose and, again, to facilitate the dialogue. Now 
some may say that it is problematic because oftentimes researchers 
would not know about a patent in existence, much less the patent 
owner, and the reason this is drafted as an opt-in procedure is you 
could certainly rely on status quo and conduct your affairs accord- 
ingly. 

Mr. Berman. Mr. Kushan, you say that any change to the law 
regarding gene patents would negatively affect expectations by in- 
vestors in biotechnology companies. You also indicate that the bio- 
technology industry has had a long tradition of refraining from as- 
serting their patents against universities, and you point to data 
that supports this. 

Since the biotechnology industry does not sue universities that 
are making research use of their gene patents, would legislating a 
clear research use exception upset investor expectations? Wouldn’t 
an explicit research use exception for gene patents just codify an 
already existing practice and, therefore, be of no real importance 
to investors? 

Mr. Kushan. Well, as your past 3 years of effort in carefully 
drafting patent reform has shown, the words you choose to articu- 
late that line will be very difficult to write down and to make sure 
they do not have an overbroad or underbroad or unintended con- 
sequences. 

Mr. Berman. We will not use a second window. [Laughter.] 
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Mr. Kushan. I think it is fair to say that this has been kind of 
an academic question that we have seen for the past 15 years, 
whether it is necessary to create this kind of statutory bright line 
to shield purely academic research. One of the challenges we see, 
is that we very infrequently see purely academic research. 

I think one concern that can immediately come up is if you have 
an academic researcher who is sponsored by your biggest compet- 
itor running programs intending to make an infringing product, we 
would not want to see a statutory research exemption somehow 
shield that person from the commercial liability they are going to 
create, and I think as you go through some of these types of sce- 
narios — 

Mr. Berman. Why would it? Take Dr. Sung’s formulation. The 
researcher opts in and then tells the patent holder, even though he 
is being asked to do this by the potential competitor, exactly what 
he is doing, and the patent holder is sitting there watching to see 
the day it goes from research into commercial development and 
whacks him not only for infringement, but for breach of contract 
or whatever. 

Mr. Kushan. Well, I will go back to kind of whether that would 
ever happen. First, there are two scenarios that are out there on 
this example. 

One is that a researcher who is doing purely academic research 
is going to be concerned about a patent and liability from that, and 
I do not think there are many researchers who do purely academic 
research that believe that they are at risk. 

The second scenario is if there is really a commercial motivation 
driving that researcher, putting yourself squarely in the headlights 
of a patent owner would not be recommended by most attorneys 
representing the company that is sponsoring that research because 
it will create unnecessary risks. 

I think as a practical matter, we see very few instances of patent 
owners going after purely academic research, both because there 
are very limited damages at the outset. You know, the work that 
is being done does not reflect the kind of scale 

Mr. Berman. Well, my time has expired, but 

Mr. Kushan. Yes, I am sorry. 

Mr. Berman. You say they very rarely go after purely academic 
research, and then you say but they really do not do purely aca- 
demic research. 

Mr. Kushan. Well, that is part of the challenge of drawing that 
line you are trying to draw. I think if it is truly academic research, 
there is nothing they should be concerned with. If it is something 
that is not — if it is a sheep in wolfs clothing or a wolf in sheep’s 
clothing — then you should not really be shielding that activity 
under a research exemption because it is not appropriate to do 
that. That is actually commercially competitive types of scenarios. 

Mr. Berman. Thank you. 

Mr. Coble? 

Mr. Coble. Thank you, Mr. Chairman. 

Let me direct this question to all the witnesses. 

Are most of the complaints about gene patents based on isolated 
incidents or anecdotal evidence? The appendices of Dr. Grodman’s 
testimony cite some disturbing cases, and I am wondering is there 
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a systematic problem with the exclusive licensing of genetic asso- 
ciations. 

Mr. Grodman, why don’t I start with you? 

Dr. Grodman. Thanks. 

In the testimony, we both have in there, both peer-reviewed arti- 
cles. There is one article, that from JAMA, that talks about breast 
cancer specifically and talked about in those areas where there 
were two genes that were found out that scientific research said 
that there were other areas, other insertions, genetic arrangements 
and mutations that, in fact, that 17 percent of the cases in which 
it seemed to be negative were, in fact, positive under the light of 
new studies. But in the cases of the one laboratory doing the test, 
it was not the same incentive or urge to be able to go up and up- 
date the test, as if there was another laboratory that was keeping 
it up to date. 

There also were in there specific cases when results come back 
in an indeterminate manner, which is something that no degree of 
regulation could attach, could be able to deal with, that in those 
cases, it is up to between the referring geneticist and the doctor in 
the laboratory to come up with a satisfactory result, and in that 
case, that geneticist who referred the test had nowhere else to go 
for the test. 

So the concern is that exclusive licenses in diagnostic gene test- 
ing, we believe, does lead to a situation of where there is no proper 
competition or urge to produce a better service. 

Mr. Coble. Mr. Kushan, let me ask you this. What would hap- 
pen to the biotechnology industry if the Federal Government exer- 
cised march-in rights on a regular basis. A, and should the stand- 
ards of section 203 of the Patent Act be amended to encourage 
greater use of march-in rights? 

Mr. Kushan. Those are two difficult questions, and I will do 
what I can to respond to that. 

Mr. Coble. Well, you are a Carolina man. That is why I put it 
to you. 

Mr. Kushan. Thank you. Notice my Carolina blue tie. 

I think the first question of the use of the march-in authority 
would have a fairly significant chilling effect on the biotech indus- 
try, in part because the political decisions that might drive use of 
that authority are very scary to companies that have invested 
money in developing a product. The idea that you are going to do 
all this work, spend all this money, finally reach the market, and 
then at the back end of your business model, an uncertainty that 
you could not have imagined will pop up and deprive you of the 
patent exclusivity is going to have an impact on use of those funds. 

The second part of this is that we have seen the NIH takes steps 
in the past decade to use their influence without the march-in au- 
thority. To set standards of conduct, for example, they developed 
guidelines relating to use of materials and sharing of research tools 
when there had been Federal funding involved in that, and that is 
kind of a better model, essentially putting on the table that before 
you take funding, you know that there will be conditions attached 
to it. 

I think when you look at the march-in experience, the fact that 
they have never been used, and that there is so much reticence 
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about going to that as a mechanism, has created a fairly significant 
set of expectations in the industry that they will not be used at the 
back end in the commercial setting. 

Mr. Coble. Thank you. 

Before my time expires, let me go to Dr. Sung and-or Dr. 
Soderstrom. 

We have compulsory licenses in the Copyright Act. Why 
shouldn’t we have compulsory licenses for patented pharma- 
ceuticals and biologies, either of you two? 

Mr. Soderstrom. I would simply echo many of the comments 
that Mr. Kushan just made in that when we are negotiating li- 
censes, particularly to start-up companies or biotech companies, 
this issue comes up all the time. What are the Government re- 
served rights? What are march-in rights? How often are they used? 

It is something that for investors is of extreme concern because 
of the reasons he pointed out. If they are going to put a significant 
amount of money at risk over a long period of time in a fairly high- 
risk technology development exercise, they need some assurance 
that that investment, if they are successful, would be protected. 

Mr. Sung. I would have little to add to those particular com- 
ments, just to say that I think the standard recourse for purposes 
of saying compulsory licensing is bad defeats investment-backed ex- 
pectations at the front end. 

Mr. Coble. Quickly, Dr. Grodman. The red light is about to illu- 
minate. 

Dr. Grodman. It is already on there. 

Mr. Coble. It has illuminated. 

Dr. Grodman. One point about it: As you mentioned in your 
opening comments, the cost of getting a new drug to market may 
well be a billion dollars. What we are talking about, what I am 
really addressing are diagnostic genetic tests, the cost of which 
could take from the association between the clinical rendition of 
this sequence that is done in the university and then licensed out. 
To have a laboratory to bring up that test, that might be anywhere 
from $25,000 to $50,000 to, at most with new technologies, may be 
a quarter of a million dollars. It is not the same investment that 
we are talking about with therapeutics. It is very, very different. 

Mr. Coble. I yield back, Mr. Chairman. Thank you. 

Mr. Berman. Thank you. 

We will have a chance to explore that specific subject you are 
raising later in the third and fifth rounds of questioning. 

Mr. Issa? 

Mr. IsSA. Thank you. 

The fifth round is where I get my really tough questions in. 

You know, I looked for something that was akin to this subject. 
You know, when did we discover something and grant it a patent? 
And, oddly enough, I found something that was a little bit close, 
and that was when the product now known as Botox took some- 
thing that was commonly understood and said, “But you can do it 
for this. Do what it does, and you can do it for this reason,” and 
it was granted a patent and continues to be an ever more broadly 
successful product, including for people with migraine headaches 
now. I think Congress should figure out that Botox is the antidote 
for what we do. 
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So, I mean, I see the importance of it, and I guess I will ask two 
major questions. 

Dr. Grodman, this is Coca-Cola. It is a secret. Nobody knows 
what it is. And I understand that you support the patents, but just 
because you support it and yet have a problem with the exclusion, 
if we were to not grant patents in this area, would it be a little 
bit like this, except we would not see it in the marketplace? 

People would discover and then continue to keep it a secret so 
that they could do the follow-on work. Isn’t that a risk we take 
when we do not patent something which we want discovered, but 
it could be discovered and kept a secret and, for example, diag- 
nostic centers could preclude you from knowing what you need to 
know while they know what they need to know and say, “Just send 
it to us, and we will tell you whether you have this fatal disease.” 

Dr. Grodman. Well, I would probably be scarcely the last one on 
this panel who would be championing patents. I think that in the 
medical arena, we do know what the formula, if you will, of Coca- 
Cola is. It has been well researched and referenced in medical jour- 
nals. The question is whether or not we are able to go in and have 
access to that different information. 

So I am by no means, for my purpose today, supporting or not 
supporting patents. What I am supporting is the fact that there 
needs to be competition that when we have certain information 
about diagnostics that people can compete over producing a better 
test. 

My own preference is that the information is open and that peo- 
ple do benefit. In a system of what I am addressing, that license 
for Coke is the best one there is and everyone knows what it is, 
I am saying, fine, but pay them a license if you want to be able 
to do it, but be able to allow everyone to be able to enjoy Coke no 
matter what the outside 

Mr. IssA. So, essentially, you have to make the argument for a 
patent. Otherwise, there would be nothing to license. It would just 
be a secret. 

Dr. Grodman. I am not making the case for or against patents. 
My concern is the ultimate amount of patient care and creating the 
competition for the exclusionary idea that people cannot perform a 
test. 

Mr. IsSA. Mr. Sung, I guess I will switch to you just to see if I 
can get a dissenting opinion. 

If we, in fact, deny patents in this field, don’t we induce univer- 
sities, perhaps the private sector because universities might choose 
to publish regardless, don’t we induce people to cloak discoveries in 
a way that allow them to further their business practices without 
ever releasing them? Couldn’t you end up with five or ten or 20 dif- 
ferent research facilities discovering the same thing, but keeping it 
to themselves because if they cannot enjoy a period of patent pro- 
tection, they might as well enjoy a period of exclusivity through 
nondisclosure? 

Mr. Sung. No, I agree with those comments. I think that what 
you are risking if you were to deny patent exclusivity in a par- 
ticular area is to risk that, without that encouragement for disclo- 
sure, that there may be, I guess, more of a motivation, if you will, 
toward keeping something secret for a business purpose, but that 
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would depend in a particular industry on the various market and 
business approaches. But I do agree that you would be removing 
the encouragement for disclosure that the patent system was de- 
signed to protect. 

Mr. ISSA. And, Dr. Grodman, I will go back to you. I will get off 
Coca-Cola for a moment. 

I was an electronics manufacturer with now hundreds, but in 
those days 37 of my own patents, and I made it a practice not to 
license anybody. I made it a practice to produce my own products 
and to provide a superior product based on my patent. 

Why is it, you think, that a medical diagnostic company, whether 
or not they invented it or they licensed it, should not have that 
same ability to do it, and why do you think that it, per se, causes 
them not to want innovation? Isn’t their clock ticking, and that if 
there is not an encouragement by the licensee to get the inventor 
to invent more and to continue, if that encouragement is not there 
by the large dollars and the ticking clock on the patent, why 
wouldn’t that, in fact, induce good development and good products? 

Dr. Grodman. I would argue that that is not necessarily the case 
when it comes to medical diagnostic and genetic diagnostics, that 
when you go in and have an area which has a clinical association, 
what you are really doing is not having a product or something 
that you are going to sell. You are patenting an association, wheth- 
er it be for a type of arrhythmia in three or four different genes, 
and if you go in and you will do that test, if you do it without com- 
petition, you will perform that test, and if people have that, they 
will have nowhere else to go for that answer. 

Let us say someone else goes in and says, ‘You know what? 
There are three or four other genes that we can discover that will 
make the answer clearer, better for those who are at risk, maybe 
with medicines they need to be on or not. There is no possible way 
that a test could be done on those without getting the permission 
or a license on the original genes. As a result, innovation in that 
case, gets to be stifled and patient care is affected. 

If the second group of people had a license to perform those tests, 
they can go in and make the ultimate test better. That would be 
lost if only one person had the innovation. 

The example in the testimony that we gave about where there 
were certain genes about breast cancer that were done, it took 10 
years of time for the one company that had the exclusive license 
to include those other genes to help make the test clearer for risk 
of breast disease. In a competitive framework, that would not be 
the case. 

I would argue that the genes on products or patents on products 
or drugs is different than in this case of the diagnostic association 
between a clinical condition and a sequence. There are funda- 
mental differences which makes it important for multiple people to 
do the test. 

Mr. IsSA. Thank you. I yield back. 

Mr. Berman. I think we will do a second round. 

I have a couple of questions, but let me just make sure I under- 
stand. You are not arguing to nullify gene patents? Is there some- 
thing different between a patent on a gene segment and a patent 
on a genetic diagnostic test? Are those two different? 
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Dr. Soderstrom? 

Mr. Soderstrom. No, sir. They are essentially the same. In fact, 
were we as universities to have that competition on the front end 
where there are multiple companies that are interested in commer- 
cializing these products, that would he a great thing. That is not 
often the case. In fact, it is seldom the case with universities, and 
this is another misconception. 

We often think of it as there is a patent, and there is a product, 
and, as you know from your experience, those two things are not 
necessarily equal and, in fact, oftentimes, we are in the business 
of aggregating technology so that we can create the product, and 
that is one of the misconceptions. 

So, while I admit that there have heen some examples where we 
probably as universities could have done licenses differently in 
hindsight, oftentimes we are not in that admirable position. We are 
looking toward trying to induce somebody to invest in the tech- 
nology and trying to bring it into a product form as quickly as pos- 
sible. 

So we do take a nuanced view. We do not necessarily always 
grant across-the-board licenses. We divide it up into fields of use, 
for example. 

Mr. Berman. For me, I want to really get it down to something 
so simple that I can pretend to understand it. I think of a medicine, 
and biotechnology produces medicines, and then I think of tests, 
which determine whether or not you have something, or you have 
a predisposition to something or a genetic makeup that might 
mean a higher likelihood of getting something. Should I be think- 
ing about patents in the context of these different things, or does 
it all blur into one? 

Mr. Soderstrom. Ultimately, they are the same. They are prod- 
ucts that embody claims to a patented invention, and to the extent 
that you deliver that in a pill bottle or to the extent that you de- 
liver that in a set of reagents that are going to be mixed with a 
patient’s blood and then spotted on a slide, they are no different. 

Mr. Berman. In other words, they may have different goals, 
treating versus diagnosing, but 

Mr. Soderstrom. When we are presented with a discovery of a 
new gene that affects a disease category, there are usually four dif- 
ferent sets of claims that you write for it. One is the use of the pro- 
tein that is expressed as a therapeutic, the gene itself as a poten- 
tial diagnostic, the gene potentially as an antigen that would be 
used in a vaccine or other prophylactic, and then the third is as 
a research reagent for the discovery of other things. Those are the 
four major claims that are on all DNA-based sequences that we 
typically use. How they 

Mr. Berman. You mean it is sort of boilerplate? 

Mr. Soderstrom. It is pretty close nowadays, yes. It is fairly 
routine. It is still expensive, but it has become much more routine. 

Mr. Berman. All right. Then I will ask at least one other ques- 
tion that I wanted to ask before I went down this road. 

Mr. Kushan, why wouldn’t BIO support the use of march-in 
rights in the kind of case that Dr. Grodman is talking about, where 
the need to have others provide genetic tests is great? Again, I 
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guess some of that depends on how I understand the questions I 
was asking you. 

Can you have march-in rights for this? I guess march-in rights 
exist. They are just never utilized. But can we encourage the use 
of march-in rights in this sort of subset of an area where the in- 
vestment is not billions, it is thousands, tens of thousands, hun- 
dreds of thousands to achieve the kinds of purposes that Dr. 
Grodman was talking about? 

Mr. Kushan. Well, I think your earlier question is getting to the 
challenge that is at the root of this problem. The patents that issue 
are going to have claims on nucleic acids corresponding to a gene 
that, you know, you discovered. That single patent is going to pro- 
tect many different potential applications. 

One might be development of a method of making the protein 
which then becomes a drug. Another might be using this clinical 
diagnostic setting where you are going to be screening and trying 
to determine if that gene is present in a sample. I do not know 
what another application might be, but for the purposes of this 
process, you are talking about the single patent. 

Putting a condition through march-in rights on limiting the use 
of that patent right is the thing that cause concern within the 
biotech sector. The idea that at the back end of the process, once 
you have reached the market, there is going to be a Government- 
mediated decision to limit those patent rights, that is, I think, the 
chilling effect that I was trying to describe before. 

Mr. Berman. My 

Mr. Kushan. I think 

Mr. Berman. I am sorry. 

Mr. Kushan. No, I think one of the other questions that I want- 
ed to address is just can you address the concerns that have been 
raised in these settings of clinical diagnostic use versus patent 
rights and product development. I do not think you can do that 
cleanly through the patent system or by limiting patent rights. 

One of the things we always like to point out is that the patent 
rights are rights over the invention, and if there is conduct or other 
types of conditions that are seen in the market regarding the be- 
havior of these companies, there are other ways of addressing that, 
other than through the patent system, and I guess that is one 
question to tackle, is whether that is something that is worth look- 
ing into. 

Mr. Berman. Mr. Coble? 

Mr. Coble. Thank you, Mr. Chairman. 

Because this issue is firing away, I will come back at you with 
a two-part question. What is your opinion of the biotech examiners 
at PTO, A, and, B, are they approving overly broad biotech patents 
similar to what occurred with business method patents in the late 
1990’s? 

Mr. Kushan. Well, I was at one point in my life a biotech exam- 
iner, and I think for that sector of the Patent Office, I feel like 
those patent examiners probably are on the higher end of the scale 
of experience and training of most patent examiners. Many of them 
have Ph.D.s. They are probably the best of the group over at the 
Patent Office based on their training, experience, et cetera. 
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I think the Patent Office is doing the best job I have seen of real- 
ly tying down our patent claims. I think anybody that works in the 
area of getting patents out of that group can share my pain of say- 
ing that the claims that you emerge with are often viewed to be 
exceedingly narrow, driven by both the strictness of the examiner’s 
perspective and how the Patent Office uses these significant cases 
that have come down. 

That goes to one of my comments in my testimony. This is one 
area where you are not talking about a patent that should not have 
issued. These are patents that are meritorious. They are narrow. 
They match the contribution in the patent application, and so that 
is why we are looking at these rights with great interest. They are 
very strong patent rights that should be respected. 

Mr. Coble. Thank you, sir. 

To either of the other three witnesses, gentleman, to what extent 
are patent pools used today and should the Congress do anything 
to encourage their use? 

Mr. SODERSTROM. Congressman, the use of pooling of patents has 
become much more routine on universities’ parts, but probably the 
most impressive one is the pharmaceutical industry’s patent pool- 
ing on snips, the small repeated segments, unique segments in 
genes that we find. 

It has become a reality for most of us in licensing technologies 
that we only own a small part, in part because of what Mr. Kushan 
just said, which is our claims have become significantly narrowed, 
and that is a significant reality in the last 6 or 7 years, that it has 
become much more difficult to get broad claims in the Patent Of- 
fice. 

In my case at my university, it is very frequent, probably 10 to 
20 percent of the time, we are putting together intellectual prop- 
erty, not just from Yale, but from other university colleagues to try 
to put together a package which then could be licensed. 

It is not difficult to do. It has become relatively routine, and I 
do not see it as being a significant barrier to entry for a product. 

Mr. Coble. Yes, sir? 

Dr. Grodman. I cannot comment on what it is like in the aca- 
demic environment. In the commercial environment, you know, it 
is a noble attempt to be able to overcome a problem, but it is some- 
thing which has not taken hold. I mean, there are many cases in 
which we can talk about where some genes will diagnose a condi- 
tion and three other genes may diagnose it better or differently, 
and in those cases, there is very little camaraderie or ability to be 
able to share information, often, when that happens, causing con- 
flict. It is a noble attempt, but it has not helped the diagnostic 
arena in a commercial environment. 

Mr. Coble. Dr. Sung, do you want to weigh in before my time 
expires? 

Mr. Sung. Only to say that what we have here as a result for 
looking at patent pools is that DNA is a de facto industry standard 
for biological sciences. You cannot wake up tomorrow and say, “I 
will not use DNA for these purposes,” and so for that reason, the 
ability to design around in this field is very different than you 
might see in other mechanic or electrical technologies where patent 
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pools first grew up. So I think there is a need for this in many in- 
stances that are more heavily 

Mr. Coble. Thank you. 

Thank you, gentlemen. 

I yield back, Mr. Chairman. 

Mr. Berman. Mr. Issa, here is my problem. 

Mr. Issa. Yes, sir. 

Mr. Berman. I have to go to the DOD Authorization Conference 
Committee to push language that the Foreign Affairs and Judiciary 
Committees are both recommending on the issue of Iraqi refugees. 
They want me there now for this Conference Committee. My incli- 
nation would be to give either of you the gavel to let you keep 
going, but I am told I am not allowed to do that. 

Mr. Issa. Yes, the Senate has gotten in trouble for doing that, 
too. 

Mr. Berman. To give it to a Republican? 

Mr. Issa. Giving it to me. [Laughter.] 

Mr. Issa. And I did not even abuse it. Okay. You want me to 
wrap up? 

Mr. Berman. So, I mean, the fact is I have five or eight more 
questions I want to ask all of you, but I am not going to be able 
to do it during this process. I would hope you would allow us to 
be in touch with you to pursue some of these things because we 
have in some cases just touched the surface, and we intend no com- 
mercial use of our research. [Laughter.] 

Mr. Issa. Thank you, Mr. Chairman. I will be quick. 

Dr. Soderstrom, there was an earlier statement that somehow 
patents were barring people from doing follow-on research to dis- 
cover new genes. In your experience, is that incorrect? 

Mr. Soderstrom. That is incorrect. 

Mr. Issa. Okay. So Yale University does not feel that even if 
somebody over here has an exclusive license, that you read the pat- 
ent, that it allows you to take what they have done and look at it 
for your follow-on work. You just cannot incorporate it in your later 
release. Would that be fair? 

Mr. Soderstrom. Two points: One, is there is no tendency to 
look at patents prior to conducting research. At Yale, university 
faculty members are free to pick any area of inquiry. Second, in 
terms of the discovery that they ultimately make, we do do novelty 
searches to see if there is other intellectual property 

Mr. Issa. Sure. 

Mr. Soderstrom [continuing]. And in those cases, we may 
choose not to patent simply because we do not see the point, and 
we would just encourage publication as soon as possible. If we do 
think that it would be a significant improvement, we usually would 
approach whoever has the exclusive rights. 

Mr. Issa. Okay. Now this is an academic question, but, for me, 
it was not academic. My experience has been that exclusivity, being 
excluded from somebody’s invention, caused me to, in fact, figure 
out a way to skin the cat differently. 

I am not in your industry. I am not in your academic endeavors, 
but isn’t it somewhat true in all areas of endeavor that what you 
do not have access to — and. Dr. Sung, Larry, I saw you perk up on 
this, so you get first thing — isn’t it true that in a sense there is a 
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benefit to exclusivity which is it causes people to go elsewhere and 
discover other things or around it? Isn’t that an experience that 
even in medicine goes on? 

Mr. Sung. Well, I do think as a generality the patent system is 
designed to encourage design-around efforts and forward progress 
as a result of those efforts. I do think that in certain instances, 
again, because we are talking about genomic information here, the 
ability to do so may be somewhat stricter and harder to do. So I 
think there are instances where there may be blocking patents that 
might issue to this that are impossible as a technological matter 
to design around. 

Mr. ISSA. Okay. 

Mr. Sung. But I think your general proposition is correct. 

Mr. IsSA. And isn’t the pooling that has gone on, to a certain ex- 
tent, the result of those blocks causing people to go to other areas, 
create, if you will, block backs that then lead to the pooling being 
a necessity so that you have an ability to invent in an area in 
which very little is known? 

Doctor? 

Mr. SODERSTROM. That has certainly been our experience. That 
is what we have recognized, because people see it as a utility, as 
an opportunity to get around some of the things that are blocking 
them. 

Mr. IssA. Same? Same? 

Dr. Grodman. No, I would disagree with that. 

Mr. IsSA. So we only have three out of four. Okay. Well, you 
know that we can get a suspension pass with that here. Time is 
limited for the Chairman, too, so I appreciate that we sort of have 
a disagreement, but at least we got that out, as to what the value 
of exclusivity is potentially. 

Thank you, Mr. Chairman. 

Mr. Berman. All right. 

With great regret, I have to adjourn because of the way this 
place works, but I do appreciate you coming, all your efforts, par- 
ticularly the effort some of you made coming a ways to testify, and 
we will be following up individually and perhaps with questions. 

Thank you very much. 

[Whereupon, at 3:28 p.m., the Subcommittee was adjourned.] 
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THE COLLEGE OF AMERICAN PATHOLOGISTS 

The College of American Pathologists, representing more than 1 6,000 physicians who practice 
clinical and/or anatomic pathology appreciates the opportunity to submit comments to the House 
Judiciary Subcommittee on Courts, the Internet, and Intellectual Property regarding an issue of 
critical importance to pathologists and the patients they serve — access to genetic testing. 

Our member pathologists practice in community hospitals, independent clinical laboratories, 
academic medical centers and federal and state health facilities. 

Pathologists play an integral role in health care as physicians who obtain and interpret data as the 
result of examination of tissues, blood, and other body fluids for diagnosis and patient care. The 
mission of the College is to represent the interests of patients, the public, and pathologists by 
fostering excellence in the practice of pathology and laboratory medicine worldwide. 

IMPACT OF GENE PATENTS ON MEDICINE AND HEALTH CARE 

The current scientific revolution in genetics promises extraordinary advances in clinical 
medicine. As the medical specialists in the diagnosis of disease, pathologists recognize that 
genetic testing is an area of growth and change for pathology and medical practice now and in 
the decades to come. The research, development, and practice of genetic testing in academic and 
other medical centers is essential to medical progress, the training of physicians, researchers and 
health-care professionals, and the continued improvement of the quality of medical care. Most 
discoveries of human or pathogen genes can be effectively translated into gene-based diagnostic 
test services without the incentives provided by patents or exclusive license agreements. 
Pathologists therefore have a keen interest in ensuring that gene patents do not restrict the ability 
of physicians to provide quality diagnostic services to the patients they serve. 

Gene patents pose a serious threat to medical advancement, medical education, and patient care. 
When patents are granted, subsequent exclusive license agreements, excessive licensing fees, and 
other restrictive licensing conditions prevent physicians and laboratories from providing genetic- 
based clinical testing services. As a consequence, patient access to care is limited, quality of 
patient care is jeopardized, clinical observations as the basis for new discoveries are 
compromised, and training of health care providers is restricted. 

Throughout history, medical discoveries have progressed from the discovery of basic anatomy to 
histology and cytology — none of which are patented — to the more recent discovery of genes. 

The trend of using patents to monopolize gene-based testing services is a radical departure from 
historical precedent in clinical laboratories, and it works against the goal of making these 
procedures widely accessible and affordable for the public. Especially troubling is the fact that 
under patent protection, the increasing understanding of the utility of the test, as well as the 
underlying disease processes, also becomes proprietary, thereby imposing a profound change in 
how the profession and the public acquire knowledge about these rapidly evolving tests, the 
diseases diagnosed by the tests and their clinical utility. 
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The patent system in the United States generally encourages entrepreneurs to make new 
discoveries and to benefit directly from making their efforts broadly accessible. Limitations in 
how this patent system is applied to patents of genes compromises medical progress and access 
to new gene-based tests. The patent system should be reexamined to ensure the public interest in 
improving healthcare decisions based on gene-based tests and access to those tests. 

Physicians and scientists can easily and rapidly translate the fundamental genetic information 
derived from sequencing the human genome into diagnostic genetic tests and use these tests for 
patient care. Because information about gene sequences is so fundamental to understanding 
specific diseases, patent holders can essentially gain ownership of diseases through patents. 
Exclusive or restrictive license agreements on gene-based tests have been used to prevent 
physicians and clinical laboratories from performing genetic tests as diagnostic medical 
procedures. Patients suffer because diagnostic test services are less readily and affordably 
accessible. 

Medical education and research related to laboratory testing also are threatened. The National 
Aeademy of Sciences Committee on Intellectual Property Rights in Genomic and Protein 
Research and Innovation last year recommended in a report that policy-makers take appropriate 
steps to prevent the increasingly complex web of intellectual property protections from impeding 
potential breakthroughs in genomic and proteomic research. The report suggests several 
approaches to improving public access to patented inventions. Specifically, it recommends that 
Congress consider legislation to exempt research on certain aspects of patented technologies or 
inventions from patent-infringement liability, with the goal of promoting scientific discovery. 
The report also recommends that owners of the patented technology behind certain gene-based 
diagnostic tests should establish procedures that allow other clinicians to validate test results. If 
these patent holders do not take this step voluntarily, the report suggests that Congress consider, 
in the interest of public health, whether work to validate such results should be shielded from 
liability. This sole clinically-focused recommendation falls short, however, in recommending 
specific protections for physicians and other providers of clinical laboratory services against 
gene patent infringement enforcement. The College has supported policy recommendations and 
advocated for legislation in Congress that would extend certain protections to laboratory 
physicians. 

In 1996, Congress recognized that medical procedure patents might impede the advancement of 
medicine, curtail academic access, place unreasonable limits on the research community, and 
interfere with medical education and the quality of care provided to the patient. As a result, in 
October 1996, legislation was signed into law (Frist-Ganske Amendment, 35 USC Sec. 287) that 
permanently precludes the filing of infringement suits against physicians and other medical 
practitioners for the performance of “medical activities” that would otherwise violate patents on 
medical or surgical procedures. A “medical activity” is broadly defined to include the 
performance of a medical or surgical procedure on a human body, organ or cadaver or on an 
animal used in medical research. However, the Act does not explicitly affect enforcement of 
biotechnology patents or extend to clinical laboratory services. With the advent of new and 
innovative approaches to gene based diagnostic testing, and the promise of enhanced and 
expanded diagnostic testing, laboratory services and clinicians should have the same protection 
from patent infringement as other medical providers and procedures. 
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Because of this oversight, medical practitioners who perform tests to diagnose genetic disease 
have received “cease and desist” notification letters from gene patent holder’s indicating that 
continued patient testing would be a patent infringement. Examples of diseases where testing 
has been halted due to patent enforcement include breast cancer, Alzheimer disease, Canavan 
disease, and Charcot-Marie-Tooth disease. To address this issue, the Frist-Ganske law should 
be amended to protect clinical laboratory medical practitioners from patent infringement - just 
as other medical providers are protected. This would ensure that gene based diagnostic test 
services, which are part of medical practice and increasingly important, can be performed 
without fear of reprisal for the benefit of patient care, medical training, and medical research. 
Additionally, the College supports H.R. 977, the Genomic Research and Accessibility Act, 
introduced by Congressman Xavier Becerra (D-CA) and Congressman Dave Weldon (R-FL) 
that would prohibit patents from being obtained for a nucleotide sequence, or its functions or 
correlations, or the namrally occurring products it specifies. 

In summary, we are facing the unprecedented situation in which a single patent owner can 
prevent physicians throughout the country from performing diagnostic procedures that use 
certain gene-based tests. This sets an extraordinary and dangerous precedent for patients and all 
of medicine, and strays from the constitutional and social purpose of the patent system to 
promote progress. Therefore, the College believes that current practices in the patenting and 
licensing of genetic sequences must be reexamined to ensure that gene based diagnostic tests are 
widely available and affordable for the greatest public benefit. 
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